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Hat this preliminary Liſourk : wa 1 
not prove altogether © unprofitable* * 
to the "Reader, I ſhall wave all things 7 
ſeemingly mmch more really uſeleſs and nn- 5 
neceſſary. Therefore to come preſently to. 7 
the main point, Arithmetick or (in plkie- | | 
er Engliſh) the Art of counting or ( je 
you pleaſe) Cyphering.pretends to nou 
elſe but to inſtru a man how by the h 
of two or more quantities or things wi. : 
or krown, he may come to the knowledge 
of ſomething he before was altogether igno-. © 
, | rant of. The method this ingenious Art ; 
| (to effelt this) is dddirg to anth > 
-\\ Taking from, and really this -# 3 ALL.” : 
| Nor 3s this the-whole f pe ee 6 q 
j ty, but even of the fublimeſt andanoſt an= : 
gelical of all Sciences, to wit iatbem 
fical inve fligation or Art of diſcourtth 
erets in quantity. "The iraq of wh 
<a might cf ly be.nrade afipea 
Fen” | 
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> To the Reader. v4 
this a proper place for ſuch a buſineſs, As 
bf to the Art now under conſtderation. If 
would know the ſum of them, or a num- 
- ber that's equal to both, it teaches us how 
> to cbtain our deſire, viz. by adding theme 
” together, If two numbers are given, a 
- greater and a leſs, and you deſire to. 
* © know the exceſs of the greater above the 

leſs, the Rule pertaining to the third 
*Problem puts you into a ready way to 
accompliſh your purpoſe, viz. by Sabſtra- 
tion. Again two uumbers being known 
ar:d you would find out another number, | ' 
" between which and one of them there 3s. 
* the fame ration, rate or proportion that 
” there is between the other and unity, this 
©. Art kelps 3ou to a ready expedient, viz. 
> Multiplication, wkich will do your buſt- 
” eſs, Once more, any iwo numbers being 
| aſſigned and a perſon is dc{irous to meet 
| with a aumber that bears the ſame relati> 
- on (in reſpe& of quantity) to unity, the. 
| greateſt of the known numbers does t0 the. 
| leſs, this Art furniſhes kim with a nedi-, 
ww whereby be may readily do this. alſo, 
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viz. Diviſion Laſth, any threewums 


fourth , between which and the third: © 


ſecond :. Arithmetick has in her well fur- | 


= Y R Y kJ b k © 
. ED? EI EE Ok Chou > ar 
\ — - « l * I oe © , \ V : 
G "# F » 
” , © * * | b « 
; s E ea ' 
- » >. - 
4 - = - Ca - = 4 . 


IE i 
- a 
4.4% AY 


4 
o 
4 


Y ” 


— 


bers-being gfuen, and a man wants 4 
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known nymber, there ſhall be. the ſame. 
Ration that there is between the: firit and. 


iſhed Magazine, a tool (whoſe uſefulneſs 
zs beyond expreſſion) by means of which: * 
e may eaſily and ſpeedily fulfil his de-- 
tre, and. that. is the Golden Rule..'Now: * 
the performance of this Rule many times. | 
leads the PraGitioner to broken numbers,, 
or pieces of numbers, which as often hap- 8 
pens out, as the leſſer number that divides: 
the. greater proves to be no. aliquot part 
of it, that is, does not exatly meaſure: 
it. When therefore ſuch numbers as theſe: | 
occur, Arithmetick teaches her Children: © 
how to manage them to the bet advans..; 
tage,.. and to: handle them Ju5r as they; 
did Integers or whole Numbers before.. 
Thus having given. thee (Reader) a*(hort” 
farocy of this excellent \Art, T come text; © 
10 acquaint thee what is here done toward. ": 
the fulfilling its. principal- drift and de 
{ign, and to let thee know bow. fur thin. | 
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_.. To the Reader. 

In Treatiſe ay be © ſerviceabh "to any one 
 wko (deſirous of a competent hill there- 
* ## ) ſhall tEink it worth his while 
© to ſpend ſometime in the pernſal of it. 
” Ty order to this I muſt tell the Reader 
© that theſe Rules are not new or lately in- 
vented, but hatch'd long ſince. However 
this much I dare ſay for them, that they 
are laid down in as advantagious a man 
* "mer (to be underſtood) ax need to be. Anil 
| 7:0 wonder ſince they were moulded into | 
* the-ſhape they are at preſent of by the acute 
wit aud unwcaried diligence of divers 
 ancn of as great ability and kill in this 
| kind of Learning as any this age has pro- 
| duced, The names of theſe Authors out of 
t whoſe Elaborate writings this. Treatiſe was 
\ extraged might here be put down, but 1 
”thzuk tworuld little or nothing boot or 
- benefit thoſe who intend nothing but ordi- 
* mary praiſe, For what would it avail a 
E common Pradiſer to know the names of 
© Books that are every where fraught with 
0ſt profound notions, and very ſublime 
> ſpeaculations, that are much above the 
breach of bis apprehenſion and ata <2 
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in this Treatiſe as little 4s "ths there «never: 4 
a nſeful Ixule omitted + nor are the Rules. * 
f. here laid down abridged and curtailed, 
but out at full length, rather too long than - 
otherwiſe. - * Beſedes the Reader will find. : 
ſeveral different wayes and ingenions © 
ones too of performing Multiplication, Di-- ? 
viſjon and the Golden Rule, more per= -? 
d haps than any Arithmetick yet publiſhed 
0 | can furniſh him with. The reaſon why | 
e | this Treatiſe has not ſwelled into the ſame © 
s | bulk with others that treat of the ſame- * 
s | ſubje@, is becanſe the compiler thereof ſup 
- | poſ'd the great number. of Examples that 
f || are in other mens writings, to take up 4 | 
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great deal of room in their "Books to n0- 

purpoſe, The Rules being well weighd and } 

throughly underflood, the praGical ques. © 
- | ſtions that fall under then ate within ken .* 
a | and mayeaſily be perceived by any one that : 
f | # not bleareyed in his underſtanding; and: © 
hb j may with a wet finger be diſpatched. And - 
re ff really 1 have a better opinion of tiny Coun= 
e ff trey-men, then to think them to be- ſo - 
bleckiſh as that if a joynt of neat was neat> 
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To the Reader. 

by Cooked, handſomely diſht and fet npon 

' the Table, they wanted one to teach thene 

| how to feed themſelves, or to put the 

- zeat into their mouths, To make a long 

* declamation upon the uſefulneſs of this 

' Art were a very eaſte t#sk, but in my opi- 

ion a very vain and idle one, For what 

Tradeſman or Dealer is there but readily 

 acknowleages Arithmetick to be mighty uſe- 

* full in all callings whatſoever, There's 

* one thing behind which I muſt not forget 

- and that is to tell the Reader that with 

| very little pains he may read this Treatiſe || ' 

© through and underitand it. The way is : 

| level and ſmooth, there's.no knobs. for him. | J 
2 
J 
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- to ſtumble at, nor pits into which he may 

| fal, no Thorns or | Briers tocatch hold of 

hins throughout the Treatiſe. The lan- 

| grage 3s plain and caſte, here's 110. occaſion | Þ: 
at every turn 0 conſult Engliſh Interpre- d 
* ters and Gloſſographics, This Art af-' | © 
 feiFs a plain dreſs, and mortally hates the Nj #' 
| quaint expreſſions ſuckt from Rhetorich, , || 2 
alſo-the refined and abſtrated netions of 1 
* the Schools, and no leſs abominates ihe ri- Ha 
» diculons criticiſms ſo much doted upon by do 
— ER (ran | ve 
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To' theReader. 


Grantmarians.'. The ſubje@-matter of 
this Treatiſe lyes low, and is. 1 am cons © 


fident within the reach of any ordinary 
capacity. One thing. more there ## that 


mightily facilitates the underſtanding of © 
it and that is the dependance one part : 
has upon another, all the parts of it. be» © 


ing as \it were linkd together. For be 


that ſhall begin this Treatiſe, and,go'gettt= | 
ly but withal pine D's 01, will eaſily per» 


ceive that the underſtanding of one thing 
will lead him. into the knowledge of the 
next, and this into the knowledge of what 


follows it, and ſo quite #0 the end of it. Fo. 


what has been ſaid toucking the little pains 


the Reader need take to underitand what | 


is contained in this Treatiſe may, be re- 
plyd, that never a Rule is here laid 
down whereby ta guide the Learner whilſs 
employed about Diviſſon how he may at. 
firſt daſh light upon the right figure 
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ho 
placed in the 22uottent fo as never t0 miſs... 
To this [ anſwer tbat ſt be confeſt, 4 
that ne ſuch Rule 3s here to be feund, nor. _ || 
do T believe in any other Treatiſe whatfoe-. 4 
ver, notwithſtanding 1 affirm that after © 
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To the Reader: 


Fwo or three tryals (eſpecially if the Learn- 
* er carefully mind what he is about ) at the 
moſt "tis ten to one but he meets with it. 
* Tadd further that a little praiſe and ex- 
| perience will if not whdlly at leaſt wiſe fo 
| far take away this difficulty, that in a 
| fhort time the pain or irk ſoreneſs ariſing 
| from thence will ſcarce be felt and ſo not 
' #inded. That therefore the "Reader 
' may undergo as little pains as may be, 
| #fter be can readily divide any number by 
| = ſingle- figure I would adviſe hint to be- 
T's of the breakin page 63 and read till 
come 40 the Exampie and there ſtop : 
Z Then let him begin at the firſt break in 
$ Pg 81, and. —_ to the bottom of page 
i After which for about a week I 
q Pak 5 expedient that the Learner exer- 
þ ; he wr i a matter of four hours each 
ES 


taking any numbers for Examples to 
on that firſt come to hand, By 
- that time | make no queſtion but the oo. | 
ww cr will be pretty expert at the work, and 
I » farther praiſe will grow every day 
more dextrous and handy at it than other. 
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To the Reader. : 
the fr way of Diviſion, and if1 xr 4 
fs 


will eaſily and ſpeedily get the - 
knack of it. Having thus maſtered Di- . 


viſion the remaining part of the Book will | 
be but a play to him. If the learner loves 
his eaſe and is ; iS. of his pains, the 
four ways to eaſe the Toil off Diviſion to * 
be found at page 93, to 26.103, will 
ftand him in great ftead, At page 77 © 
I would have this ſebeme inſerted. At \_ 
page 103 {1 would ove this added—- 
If the dividend and di- ; 
; | viſor have two, three or E3 6 18 
| arore mulld's a piece, lay|D 3950 
aſide the nulla's and fall 
to work , the reſult will) zo 
be the ſame, as if they had not Jeen re- 
jeded. As to divide 24000. by 600, © 
I daſh out the two milla's that are 4 


x 
Ci1to - 


ther occupying th _anl oſec . 
of each aumberg jan _y 4 


Now 240 divided 
of is 40, which js "le hs 
24000 divided by 600.* Theſe pre go. 
tories being wreath, I leave the Reader - 


" tothe peruſal of the Treats 0 bid 
Fo Lag God es © " not be 
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YEfore I come to Numeration;(the firſt 
conſiderable thing in Arithmetick } - .; 
I muſt mind the Reader to 'mark,: ©? 
58 that inevery Nu the firſt figure to- 
/ {wards the tight band eccupyeth the place © 
of unites, the ſecond of tens, the third of -. 
hundreds, the fourth of thouſands and fo © : 
forwards ; ' encreafing - every; time by 
ren. As in the aPogy A 4444 » the fi 


+ + 4 


—_— 


a 5 6 "<a gone, 
'7 70”. IC , 
| 


Ini24 4 in thefirſt place towards the right 
hand fi i r #nits, inthe ſecond fou 
' rens or ten times four units, in the third 
four hmndred,or a hund red times, fonr «n:#, W 
* and ſo,on. Though in the number A 
 -each place be poſlefled by the fame figure 
” -(which1 made Choice of, that the increaſe 
of each place by ten might be the more 
eaſily diſcerned) yet if the figures had. all 
been-different the ſame thing had happen- 
- ed out, as in the number B4362, 
{- 6 inthe ſecond ; place ſtands for as man 
*. Trensasiit ſelf contains units,, viz.. 6, and 10 
- of the reſt: It had alſo been the ſame thing hl 1 
-,, bad twoor three of the figures been wwlla's, Þ] , 
as inC 40co,where the firſt figure ſignifies «; 
” the fameit did in A, viz, 4 thouſand : Forſ ;; 
-- Irthis caſe no regard is had to the figures, Þ ;; 
-  burtto the places they poſſe in a number. |} p 
In '. come now to 


 NUMER ATION. 
Nw 


Ny Jef Problem or wy e Queſtion. 
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P buſineſs of Numeratian is to do 
46 3 ; : ' 
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tÞer-put down in Writirig, or otherwiſe x4 
urg2. Aptly wo-expreſs by figures any num» © 
rUfþer taken by the Ear, or laid down'in *. -} 
"Writingor otherwiſe in words at "EY 


The firſt Part. 

As to the firſt of theſe, for the caſe of 
the: Reader, I'll inſtru&t him how to read 
a leſſer number firſt, and then proceecto 2 2 
greater. 


J (1.) Example: | 
of Therefore to read the number 6 64285 | 
SJ I begin at the left hand: and read it: thusz 
| 4 hundred times ſixty fury units , © twenty 
_ tight units, or ten times two utits, "and _ 
ry eight units. For if 64 beconſideredas'an - 
5 intire number | having never another fis' _ 
* | gure annexed toit, nodoubt but tis rights». 
ly expreſſed by the 'words ſixty four, but 
becauſe with reſpeCt tothe two following: - 
* | figures the figure 4 occupies the place of - 
hundreds, therefore to the rgnificonian 0 
they have when alone muſt in this caſe be- 
added that of hundreds,” and ſo they ſignt>» 
fie ſixty: four hundred or a butidred tinits" fix 
four, to which add the 'number- expreſſe 
by the two laft figures, viz. 28, which i is | 
twenty eight units:, - you' have' the: whole 
+ dances Er? "You maya 
B 2 _ IS 
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+. : foread it. thus, Ten times fix hundred forty 
+ © -ewo, and ezght units , becauſe the figure 2 
- *Polleſſes the place of tens. All which ex- 
plains the way commonly aſed,which is to 
read the number thus , ſix thouſand four 
hundred twenty eight, adding thouſand to the 
- firſtfigure on the left hand, hundred tothe 
cond, and re to the third. - By the way 
I wobvld have the reader take notice that”: 

of that 'infinite number of numbers: that 
may bein nature, there's but few of them 
that have a proper word whereby one 
, nay expres them: As above a thouſand 
po number: has a peculiar word to expreſs q 

it but: a thouſand times a thouſand, which 

is ottered+ by one word', viz. Million. © 
Therefore in reading'a great number one ; 
] 
j 


 B'forc'd to repeat the ſame word twice 
*— or thrice over as you'll ſee by and by. 


- (2:) Exanple. 


\.- . I come now to a,greater number, viz, 
” .- 39425687243. To read this or any other 
WP hg ag you muſt put pricks under 
- the laft figure on the right, hand and miſ- 
- Ging the two figures 4 and-2that'follow 
-. Next toward: the. left , hand, under: the: 
. fourth, viz, 7,miſling two again wee 
15 A: - TW. 
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T-far as the number. will permit. Where: ob» 


ſiſts of three figures except the firſt, which 
ne WAY conſiſt of one figure or two as. here. 
The next thing I muſt do 1s to-confider 


I number of it ſelf,and'ſo I am to. read it, 
adding the denomination to it which. be». 
longs to the laſt figure which has.a prick 
under 1t,* ... 

Now to expreſs the denomination be- 
k longing to each figure that has a prick un- 
der it,l muft repeat the word thouſand as 


8 many times as thoſe pricks have other 
« | pricks after them. So to read the firſt 
« | member conſidered as an abſolute number 


ſand times a thouſand, repeating the word © 


ni its laſt figure has three pricks following 
: for the next member -I ſay, four bun- 

, dred ewenty five thenſapd times 4 a: 

ce || repeating the word thouſand but' twice: 

- | for the next member, 1 ſay, fix hundred 


eighty ſeven thouſand, making uſe of thour- | ; 


. | land but. once, the laſt: member- is es or" 
dred forty three.So that the wholenumber i Is. 
read thus,[hirty nine thouſand times;thou 
timer a thouſand | Four hundred: Yah; five 
y:2 B 3 | 
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Y.-ch.5: forward toward theleft hand is "5 


ſerve that each member of the number con- - -* 


each-member-'of the number asan:intire -- 


I fay thus, thirty nine thouſand times, than: * 


thouſand three times,becaufe the prick-vn> 4 


2 6 , 0 L HE ation. . Book. 1, 
* , thouſand times a thouſand | ſix hundred eighty 
ſeven thouſand | two hundred fourty three. The 
Readex may remember that before I came 
ract him how to read a great num» 
| told him that amongſt all the num- 

pers abovea thouſand, there was but one 
* ,/That had a ſingle word whereby it might 
© beexpreſled,and that was a thouſand times 
- - A thouſand which is exprefled by the word 
-- Million. Now if in reading a great num- 
- . - berone would make uſe of the word Milli- 
on ; He-may doit thus, 


n 

e 
£66 | | "I 
$ Ent (3.) Example. © : 
- - As toexprefs this number in words by | 
* Millions 46439425687243. Divide this 


.-  number-into parts as thou waſt taught be- 
fore. You fee therefore according to this 
-:- Qividing the number the ſeventh figure 
- _ Pi, $. has the place of millions, therefore 
Jerthat figure have two pricks under itfor 
| Giſtinftions ſake. Then paſling over the 
Next point under 9,- put two Points alſo 
>> athder 6poſleſling the ſeventh place- after 
-- The figure 5, and fo forwards as far agthe: 
number will permit, putting two pricks: 
-- Underevery ſeventh place. Having.nowY 
| under the two ſeventh places, (the "wy | 
EB | r'' 
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ber admitting no more) clapt two points... - : 
you may. read the number thus, Forty fs 1; 
millions of millions | four hundred thirty nine- : | 

and of millions | four hundred-twenty five - 
millions | ſix hundred eighty ſeven thouſand'\ two- | - 
hundred forty three, 14” | 


(4.) Example. 


| Whenſoever a number has: ſome nulla's- 
mingled with its fignificant- figures,; hows 

ever:: the gradual expreſſing of it may- be: 2 

| Interrupted or þroken-.off- yet; the-main* ** 

denomination continues juſt a5:if; all the 

figures were ſignificant. As ſuppoſe was - 

yy toread this number 39020880003, which. 1 

5 


sthe ſame withthe former, but that ſame. 
wulla's are put in the room of ſo many.fig- 
naficant.. figures., Its members. or_ pieces 
being diftinguiſhed- or | laid out-- by . the 
points ( according to. the- way before 
taught) thus you may ſpeak ivin. words, * | 
thirty nine thouſand times, nine thouſand times 
athouſand | twenty thouſand times a thauſand | | 
eighty thouſand | and three. If after the firſt * 
member 39,there had been- never-a fignt} 2 
ficant figure but all z«la's; it had kept. its * 

| old-denomination.,. Toon ure, J 
L900 B 4 {1 1 Ih 
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- -/ The ſecond Part. 
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&:-- iÞ eor wrotelin words at length. To do 
'--.xv* obſerve that the number thus to be ex- 
-/ preſſed (if propoſed to you aright) conſiſts 
” of ſeveral members or parts, each of which 
+ © parts except the firſt, (which'may have 
one or two figures) has three figures, to 
- © The laſt of which belongs the denominati- 
” - on you add to the ſimple fignification of 
all the three. « 


eng re o-expre(s by figures any number 
ſpoke 


(1) Example. 


... - As ſuppoſe this number were propoſed 
to me to be pvt Tato figures, five hnndred 
*  fortytbree millions | three hundred twenty ſe- 
*  wentbouſand| two' bundred forty ſix, I ex- 
-.* preſs the firſt member by the figures 54.3 
* Without taking notice of the denominati- 
- - On z.e..a thouſand times a thouſand that 
| appertains to them, for by: reaſon of the 
two other members that follow, the- laſt 
> Afgureof' the firſt member under which is 
-. the: prick muſt of neceſſity have that de- 
*.* Nomination. Therefore I look upon them 


I cone now to the 2d. part of Numera- 


= 2s a bare number of units. The ſecond 
= | « ' , (hicille : 


_ 7 


m 


, 


+ 
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- two zulia's after the bundred, and ſtands I 
-thus 200, all which put together: is. - 
. Wa ; 


member ( three hundred twenty ſeven thou- 
ſand) I expreſs by 327 juſt asif they were 
a1imple number of units, and ſo I add 
them to the former member.” _ The 
laſt member | expreſs by 246, which I al 
ſo add.to the other two members and the *: 
work is done;the namber in figures being - 
543327246. ; 


(2) Example. 

But ſuppoſe the humber was this, v#z. 
four hundred three millions of millions | ſix 
thouſand | two. hundred. T.o expreſs the firſt 
member,viz.four hund: ed three, &c.you ſee 
two lignificant* figures muſt be employed, 
but that the firſt figure on the left hand 
may poſleſs the place of hundreds,.there * 
muſt of. neceſhty be three figures ,. and. - 
therefore in the place of tens (of. which 
there is here no mention). you muſt. puta. * 
aulla, and thus it ſtands 403, with rela» 
tion to the two following members;the 1&- 
cond member is ſix thouſand, without any 
mention of hundreds or tens, therefors : 
thoſe two. places muſt have. a wulla each, ' 
and ſo tis put into figures 006, Th R - I 
member iws- hundred makes no- menti*®. ; 
on of tens or units, ſo that it muſt have. 7 


$030062c0O, 
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7 © But if the reader remembers what I Nd 
” Him at the beginning of this Treatiſe con- 
cerning the encreaſe of each place by tens, 
he may eaſily write down any number in 
- Hgures thus, as the firſt number in page 8, 
for ſix 1 write down 6 at the right hand, | 
"for forty or four tens 1 write down 4, 
which being in the ſecond place ſignifies 
- four times ten'or forty, for two hundred 
I write down 2, which becauſe it poſleſles 
the third place ſignifies two hundred, for 
-  Fven thouſand I write down 7 towards the 
*  Jefthand, which becauſe ?ris in the fourth 
Place, #. e. of thouſands ſtands for ſeven 
- thouſand, again for twenty I write down 
« 2, becanſe in the fifth place, whoſe deno- 
- mination is tens of thouſands, therefore 
 - Ar ſtands for two times ten thouſand, viz. 
- Twenty thouſand, for three hundred thou- 
 - and, I write down 3 which becanſe it is 
in the ſixth place-ſtands for as much. Af- 
| \ter the ſame manner for the laſt mem- 
 +$erputdown 543 and the work is done;the. 
- «amber in figures being 543327246. 
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' A Pon is the making of two or more - 
& numbers. one. ' This compound num- - 


1 | Her is called the ſumof the particularnum-- 
bers that conſtitute its compoſition. 


$ 
q 1 ſuppoſe the Reader cin already: joyn ' 2 
; any number-under ten to any other nam -? 
ber whatſoever, as 3 added.to 4 makes 77; 
| 64 added to \8 is 72, and fo of the:relſt, .: 
: I come now to the principal buſineſs of Ad--* 
: tion, which is to find the ſum of many? 
numbers given. To dothis I write theſe.” 
'veral numbers whoſe ſum I am to find un--7 
der one another, units under .nnits,. tens -: 
_under tens , hundreds under hundreds ,,;: 
thouſands under thouſands, &c. This be--} 
ing done, [I begin at the top of the rank: 
of units. (though-if 7 began at the bottom 
'twere the ſame thing.) and add' themrall -7 
together, if their ſum. conſiſts but of one © 
- figure / write it down under the riuk $f. 
units, if ,of two.1 write the-figure oh the + 
right bandiinder the rank of units, and the + 
left hand figure 7 carry to the rankof cets'3 

jira 21- 45. . 


\ 


12 Of Addition. : 
- Having finiſked the firſt rank, 7 go to the 


E ſecond, vtz. that of tens, / begin at the 


| OR Leare: and add them all together (as 
 Tdid before) putting to their ſum what 
* 1carried from the rank of units, if this 


ſum conſiſt of but one figure, / write it un- 


- der the rank of tens, if of two I write 
only the right hand figure under tens,and 
carry the other to the next place,viz. that 
-- of hundreds, and fo for the other ranks 
that” follow towards the left hand. The 
+ thing though eaſe in it ſelf will be much 
| «cafter by the following Examples. 


(1.) Example. 

To find the ſum of theſe two numbers, 
| © viz. .432 and 245, I place them one under 
- another, the 5-that ſignifies five units un- 
- der 2that ſignifies two units, 4 that fig- 
2 nifies 4. tens, under 3 that ſtands 
© -432 | for three tens, and 2 that ſtands 
E248 | for two hugdred under 4 that 
E” ſtands for 4 hundred,the numbers 

-.677 _|»being thus plac'd 1 draw aline un- 
-.-. _  _ der the lowermoſt number, un- 


- der which 1 intend to-write the ſam. Now | 


I go about. my work, beginning at the 


| uppermoſt figure of the firſt rank, to. 
- wit, of units, / ſay 2 more 5 is 7, and I 


write 7 under the rank of units, and 
== go- 


Book: x. 
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Book.r. . Of Addition. 13. 
going to the ſecond "rank I fay'3 more 4 © } 
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. 


157, which I write under the rank-of tens: 
I come at length to the third cank and ſay 


4 more 2 is 6, which I place under: the , 7 


rank of hundreds and the work is done, fo 
that 677 wrote under the ranks 1s the 
number ſought. 


(2.) Example. © þ 
To find the ſum of 459, and 565, firſt 

I place them'as before, 2dly.Ilfay © 

9 more 5 is 14 units, therefore | 459+ 

write 4 under the rank of units, | 59S 

and keep 1 for-the next rank.Com-| 1024. 


| ing to the ſecond rank, I fay 


ten that I kept more tens is 6 tens;which 
added to 6 1s 12 tens, which "makes one 
hundred more 2 tens, therefore / write 
theſe two tens under the rank of tens and 
keep 1 hundred for the next rank, . which 
is that of hundreds. Being. come-to the 

laſt rank, 7 ſay 1 hundred thartl kept more 
4 is 5 which added to 5 is 10-hundred, 
which makes one thouſand , 'which 1-1 
keep for the - fourth rank, viz.: that: of 
thouſands. And becauſe after 10 hundred-/- 


or a thouſand, theres-+never a hnndred; 7 


put a zulla in the third place , which 
-adUs- nothing ; "but only it cauſes! 'the 


figure following to : occupy / the: place 2: 


” 
4. 
Oo 1 
4 hy Z 
— * 3 
_ — 
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_of thouſands. ' Laſt of all, finding nothing 
more to beadded, 1 place 1 which I kept 
_ Inthe/place of ada, and. ſo 1 know 
that 1024 is the number ſought. 


(3.) Example. 


To find the ſum of 575 and 4.25, 7 place 
-* them firſt as in the former examples, ſe- 
-  Fondly / ſay 5 more 5 is ten gnits;which [ 
reſerve for 'the next-rank,-then 1 write a 
 walla_ under the firſt rank, becapſe never a 
unit follows the ten units, ſo going to the 
ſecond rank / ſay-1-that 7 reſerved 
more'7'is 8, $ more 2 is-ten tens 


375 
' 425 T005 


:. -Y000 
” "+: (under the ſecond rank. Going to 
= the third ranks7 lay 1 that 7 reſerved more 
$86,6' more 4 is-10 hundreds or a thou- 
FN rack I-reſerve for the fourth rank 
1 and7* write o under the third rank. Laſtly 

3 taving nothing more to add,l clap 1 than: 


4 oe L 000 is the.number ſou _ 
gl gþ | : 6 ) Example. 


4900, finlt / Place them as is uſual , ſc 
? condly 


hd Wins o fie ov fs ON, 4a w=h41 2? © fad 3 


or a hundred, which 7 reſerve for 
the next -rank, and 1 write :2ulla 


3 Gand that 7 kept in the fourth rank, and ſo. 


'To find the ſum: of 2000 3 3000 and 


> . 


= 
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condly 7 ſay(beginning at the firſt rack to- 


wards the right hand)o more omore|' 
ois 0,which 7 write under t 
rank.Going to the 2d: I ſay,o more 
omoreO 1s ©, and I write this un-} 
der the 2d, rank;,at the third rank, 

| ay © more o more © iso which 7] 


2000 y 
3000 ! 
4000 
9000 


hefirſt 


write under this ſame rank. Laſtly com- | | 
ing to the fourth rank I fay 2 more 3 is5, 


5 more 41s 9, and I write 9: under that 
ſame rank, ſo I am aſſured gooo is the 


pumber ſought. 
If it ſhould happ 


the Reader ſhould < m 


| 4567... 238 
7919 4 


many numbers to caſt | 3488 


up into one ſum. As, 
ſuppoſe he was to-caſt 
up the ſum in the mars- | 


gent conſiſting of twelve | 


ſeveral numbers, 7 take 
the ſam of the four up- 
permoſt, after the man- 


ner juſt before taught, |... 


which ſum I write by it 


ſelf, Then 1 take "be L 
ſumme of the 4 next and |! 
write it under the for- |: 


mer. 7 do the ſame with. 
the four laſt numbers, 


and finding their ſitn i 
-my-work is done. 


5396 
—21870 : 


"Pp wwro@'s one pound to- contain abbey 
"Kilings mooy each ſhilling twelve pence, each. 


F 

our Þprehings, | + T 
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he" one yard to contain three foot, || ' 

' twelve inches, 0ne. inch three : 

X | Fo 3." ba. co. tl 

Ed: Yate”; 8... I n 
TRIS | w i + 6 BBY * | 

nn 0-90 bg 


3 -/ 1-ſuppoſe one e barrel to contain; four fie-! | 
Fe one. firkin nine gallons, one gallon 
hangs 


{ 
1 


-This Addition differs aka - tran Y 
adding of numbers,for begining with the! . .* 
rank of farthings, Hay 1:amd-y 1s 6and 6.is 4 
12,00w 12 farthings being 3 pence,] write \: 
o under 'the rank of ;farthings, and. carry  --: 
3 pence to the, rank of; pence, then 7-fay 
3 carried and 2 is 5 and is 14 and 91s - 
20,which is 1 ſhilling and 8 pence, I write . 
8 under-the rank 'of- pence, and carry I | 
ſhilling to the rank pw ſhillings, then I ſay 
1 carried and 6 is 7 and 7-18-14 and 91823» + 
which is 1 pound 3 ſhillings, 10 Writing wad 
3 under the rank of ſhillings; I carry 1-to'-. 
the rank of pounds,ſaying 1 1 carried and | ! 
1is2and 5is7 and 8 is 15, which I write 2 
under the:rank- of pounds, ' The __ 
| $9 be obſeryed inall nthoy examples. - - 


My 


Proof of f Addition. ware” 1x ® 

As to the _ of Addition | ſhall ſhew 

; {the Reader but. one way how'to prove ity. 
;-$and that is by: caſting out all 'the niness as © 
n I'well out of the: numbers to; be caſt up; as: - 4 
out of the ſum (it ſelf; -The way te por 
the nines out-is this, you are to-look 1 upon '4 
al} the figures as if they. were of the firſt © 

- Bravk or digits.' :1n performing-.thework  . 

F wy need obſerve no other qrder but what 
- Pisneceſlary for preventing the omillion of 
of any. fignre or paſting It over ay +2 1 
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Whilſt you are about the bufines, when: 
ſoever you make a number greater than 9 
by adding the figures, the 9 being caſt ont 
joyn the remainder with the next figure, 
Ll you have run throngh all the figures, 
if any thing remain ſet it by, it nothing 
remain {et by ©. 


Example. 


To wy 9 out. of theſe anbicy begin- 
ning At "the uppermoſt number , I ſay 4 

_- | more5 4s 9 whichicaſbaway,J. ' 

Au59 as alfo the figure 9 which fol-f - 
B'565 7 lows, nothing remainingafter 
S——— | the nines. are caſt: away 1 can} * 
1024 7.{ carry nothing:tothefivit figmt]] ' 

_ on the left hand of the next 
number. So ſay 5 more & is 11 out of 
which 9 being caſt there remaims 2,which 
added to5 is 7, which being under 9 1 
Write it againſt the number B, bat if no- 
thing had remained, after the caſting out 
the 9%, in ſtead of 7 I would have wrote 0. 
After 'the ſame manner I run over the fi 
gures of the ſam, and ſay 9 being caſt out 
of ro. there remains 1 which more 2 is 3, 
.3 more 4 is 7. The remains being equal 
I thence conclude the work is TIgHay done: 
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| SUBTRACTION. 
, | The hind Problem, SI 


UbtraCtion is the finding ont the diffe- 

rence between two numbers given, or 

in other words to find how much the ſub- 

trahend is exceeded by the number you are 
1.4 to fubtra& it from, this exceſs is called the * 

4| remainder. The finding out of which is 
7, | All that Subtraction pretends -tb trach. I 
| ſuppoſe the reader is able to: ſabtratt any -: 
er aumber under 9 from another under t9, 
23S 3 from 4 and there remains 19:8 * 
remains that we know the-diftrence of * 
any greater numbers whatſoever, - which  : 
thing becauſe you cannot doit all at ance, 
it muft bedone piece-meal in manner fol - - : 
lowing. Firſt 1 write the leſs;number.un- © 
der the greater, according to the manner 
obſerved in Addition.Secondly I begin with 
the firſt rank toward the right hand, viz. - 
utf- that of units, and ſubtraCt the lower-figure - 
3.4 from thatjuſt over it,and write the remain- 
der under that rank, then I goto the next 
16.| rank and do the like, and ſo onward till | : 
-have run through them-all. Thirdlyz gf 3 
$7 the 


8 Of Subrraion. Book: kT. 


2 the lower number chance to be greater 
© than that over it;in this caſe you muſt bor- 
-' row ten from the-next hatnber toward 
the left-hand, which for that reaſon will 
be leſs by one than it was. - Fhe work be- 


derneath are the remainder ſought. The 


E pplcs following will make this extream 
Evo 


— 


(1.) Example. 


E- | To find 'the difference between theſe 
Es -[two: numbers (869 and 234, firſt 1 


|place the leſſer under the greater 
' 234- jjult asTdid when 7 was about Addi- 
| 635. [tion ; then | draw a ſtroke under 
the lower number, 2dly beginning 
at the firſt rank 1 fay 9.leſs 4 is 5, which 


” - + T'wtite under this firſt rank. Going to the | 
*  -Necofid rank 1 fay 6 leſs 3 is 3,and I write 
*.. "3 under this fameirank. Afterwards I go 
= "to thethird rank» and-fay 8 leſs'2 is 6, and 
- iIwrite6 under the laſt rank. The work 


being done / know the difference ſought 
"OnIF> 
(2.) Example. 


| '! To find the difference between 678 and 
= 439, | place them as in the firſt example 


(9 units. 


ing thus performed, the figures wrote un-. 


= ST I. 
» 4a 3 
» g bs bs 


row one ten froin the 5 tens in the 
next rank; and-write 6 in theroom} 56 - 
of it, ſo that:8 and 10 borrowed:isj.'678 - 
18, therefore 7 ſay 18 leſs 9 is 9;| 489: 


— __ __wwWHqG 


i which L write under the firſt rank, 189. 


aSc£fE ALA LEADS AAS AS ISR ena 


then going tothe ſecond. rank 7 ſay} 


hs 


8 from 6 Lcaw't, therefore I borrow 1 ten. | 
from the next rank, wherefore in ſtead of + .. 
61write 5, now 6 added to oneiten bot- 


rowed is 16, therefore 16 leſs 8 is 8, which 
| write under the ſecond rank.: Laſtly 
coming to the third rank, 1 fay 5 lefs'4 


is 1 which I write under the third rank & Wy 


I know that 189 is the difference ſought. ; 
(3. ) Example. 


- g — - 


To find the difference between $42 and £ 


495, firſt I place them according t to. the - 
accuſtomed manner, ſecondly begin-| 


| ning at the firſt rank I fay. 5; from/2| "+ } 


I cannot, therefore [borrow one ten}: $42; 
from 4 and write 3.in ſtead of it, i 495 
that ii ten borrowed more 2 IS 12, 437 
therefore-/ fay 12 leſs 5 is 7 which 
Iwcite under thefirſt rank.Going to the ſ&- | 
cond | lay” 3ilefs 3:is 0, which-3. { writeun= 
der the ſecond rank: At the laſt rahk 7 fay 8 
leſfs4 is 4, { write 4-under this-ſame rank,” 
we ſo 1 know 437 is the difference ſought. 


(4) Exam- 


Sl tra T0). ar. © 
9 units from $ {, cannot, therefore I. bor- 


Y " #2 : - 
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2 wy To find the difference between 346 ods 
| 246, rſt. 7 rank them according tethe 
accuſtomed manner, ſecondly beginning at 
, thefirſt rank Ifay 6 lef$s'6 is o, and | write. 
”- © under this rank.. Going to- the ſecond 


1346 
-246. 


L ——_ ___ 
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rank, 1 ſay 4 leſs 4 is ©, - which: / 
alſo write under:this rank. At the th 
laſt rank 7 ſay: 3 lefs 2 is 1 and [NS 
write 1. under this fame rank, ſo l Yra 


|know that- 100 is the difference ſo 


fought. 


F.) Example. th 


To find the JeRcrence between 8oo and 


'2:00 
680 


= too. 


- 
_ 
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200, firſt I place them as uſual, ſe- 
condly at; the firſtrank I ſay oleſs © 

1s ©, and I write o under this rank, 
going to the ſecond'l ſay alſo o-leſs 


{o'1s.o and Ewrite o under this rank 
At the third I ſay'2 from-8 1s 6,and 


I'write 6 under this ook; and ſo 1 know [5 
600.is the difference ſought. 


"ID find the'difference 


32: [from the o following, and! over it. 
-498 l write leſs 1 having taking 1-fron'Þ 


(6:) aa, wl 
tween goo and 7 
. 143 2,firſt I rank them-as is uſual, ſe- AS 


jcondly at the firſt rank Ifay 2 from 


o.I'cannot;therefore 1 ad 1 ten 


it, 'S 


7 | | =P £4 - 
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it; the-1 ten borrowed and is19, Dig 
2 from- 10 and: there remains. 8 whizh 
write: under. the firſt rank. Going to the 
kcondI ſay 3 from leſs 1 I cannot, there- 
fore I borrow 1 ten-from the 9 and write 
8in ſtead of it. Now the 10 borrowed 
added'to leſs; 1-is 9,l ſay. therefore 3 from. 9 
and there remains: 6, and I write, 6 an "—"* 
this rank. Laſtly at the third rank, I ſay 
$ leſs 4. is 4 and I write 4 under this ſame  - 
rank, ſo that-I know 468 is the difference 
ſought. 

I ſhall add two Examples more leavi 
them to the:Readers conſideration. . 


—__ 
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By —1 I mean that the number under Fw -"f 
is leſs by 1. = 
Some in ſtead of leſſening,the figure from 
whence they borrow 1 ten by a vaite,like”- - © 
d father to encreaſe the figure under it by Js.) + 
,. $As to work this Gti Bae pe Es 


n (7): Example. | | 
'1fay >from oI cannot,. therefore Thor: 
Jrow. 1. ten froſt the 0 that occupies: the-. 


place 


| ! 

- ——— O—1 013 

6) I 20 © 0 14234 -.\ 54 
5 60/7 2, , 10725 --. Tau br 
. 59 28 00509 . | 

d 

N 
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place of tens. by adding. [to the 2 
-_- under it,ſo I ſay 
and | write 8 matey the rank of units: Go- 
ing to the: ſecorid: rank I fay 4 from 01 


\-OA I; 
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10 I borrowed leſs 2 is 8; 


cannot, therefore I borrow -1 ten 


{from the figure 9 which is in the 


third rank by adding 1 to 4 wrote 


| ' [under 9, then fay 7 at the ſecond 


right 


*|rank 10 borrowed leſs 4 is 6, and / 
rl write 6 under this rank; Laſtly [ 
” $y atthe third rank 9 leſs Fis 4+ I write 
= Caoers this rank, and I know 463 1 is the 


rence ſought. 
.». This Rule: may be performed by begin: 
-  Hingat theleft handand going on towards 
theright,if one remember to keep rt ten of 
each rank for the 'next, when you ſee, its 
under figure is greater than that over it, 


/ f 
- ""_ : 


under figure of the next.rank exceeds that 
over it. One example will make this Plain. 


(8.) Example. . 
To ſubtract 77989675 from 257389860 
I place them as did before, and beginning 


| at the ninth and laſt rank; 
257389560 || fay 2 leſs 0 is 2, but becauſe 
72ers in the eighth rank 7 exceeds 


[52 therefore | write ofly 1 
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or when both its figures being equal, thej 


* ſunder the ninth ranky "bee i -- 
Ont 1 EP CL 
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keep 1 which when added to the eighth 
.E rank is 10, and coming £0 the eighth I fay 
8 10 reſerv'd more 5 is 15, which lefs 7 is 8; 
18 but becauſe the figures af the 7th. rankare 
eo equal, viz. 7 and 7 and at the 6th. rank 
| 9 exceeds 3 under which 1t is placed,l write 
1 only 7 under the eighth-rank, and I carry _- 
If 1 ten to the 7th. then coming to the 7th.. 
[If rank I ſay 75 more 10 that I carryed is- 17, 
efl which leſs 7 is 10, but] write only 9 un- 
ef der this rank; coming to the 6th. I fay 
Þ 10 carried more 3 1s 13 whick leſs 9 is 4 
-| but becauſe Band 8-in the 5th. rapk, and 
$f alſogand 9 in the 4th. rank are equal in 
fl cach rank, and at the 3d. rank 6 exceeds 
$8 5 nnder which "tis placed, I write only 3_ 
| under the 6th, rank; and 9 under the 5th. 
eJ and 9 alſo under the 4th. Then coming 
th to the 3d. 1 {ay 10 more ,5 1s 15, which - 7 
| leſs6 is 9, but '1 write but 8, and at the* = 
2d. rank, I fay.1o more 6 15: 16 which leſs - 
7 159, but write 3 only: Laſtly at the 
off firſt rank I ſay 10 more o1is 10, which leg 
gf 5 is 5, and I write 5 under this rank, fol 
know 17939935 is the difference ſought. 


” ” - 
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Off ubtra®; 
—_— of tens by Wy: ag I Of the 3 right 
under. It,ſ0 | ſay 10 | borrowed leſfs'2'is $; 
and | write 8 milder the rank of units: Go- 
ing to the: ſecorid rank' I fay 4 from 0 
cannot, therefore I borrow -1 ten 


Og - OE OS, l : 
, 


Þ 248 
432 {t 
6, ©. 


from the figure 9 which is in the 
third rank by adding 1 to 4 wrote: 


| ' [under 9, then fay 7 at the ſecond 


"|rank 10 borrowed leſs 4 is 6, and / 
I write 6 under this rank; - Laſtly | 
* fy atthe third rank 9 leſs 5is 4+ write 
M EL this rank, and I know 469 1 'O the 
I rence ſought. 
| his Rule may be performed by begin: 
F ning at theleft handand going on towards 
theright;if one remember to keep rt ten of 
each rank for the 'next, when you ſee, its 
- _ under figure is greater than that over it, 
or when both its figures being equal, the 
under figure of the next.rank exceeds that 
over it. One example will make this Plain. 


($.) Example. . 

To ſubtra& 77989675 from 257389860 

I place them as did before, and beginning 
'-- - {at the ninth and laſt rank, 

fay 2 leſs 0 is 2, but becauſe 
in the eighth rank 7 exceeds 
[52 therefore [ write odly r 


+ 257389360 
7799275 


- Vf 
4 _ 179399 
by Ty 
has”. 
þ : ” a I oo 7 
< , Fa X a 
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* Junder the ninth ranky #nd'1 
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10 reſery'd mort 5 is 15, which lefs 7 is 8; 


- 2d: rank, | fay.1o more 6 1s: 16 which leſs * 


25 I 
keep 1 which when added to the eighth 
rank is 10, and coming to the eighth I fay _ 


but becauſe the figures of the 7th. rankare 
equal, viz. 7 and 7, and at the 6th. rank 

g exceeds 3 under which it is placed,l write 
only 7 under the eighth-rank, and I carry _ 
1 ten to the 7th. then coming to the 7th. 
rank I ſay 7 more ro that I carryed is- 17, 
which leſs 7 is 10, butl write only 9 un- - 
der this rank; coming to the 6th. I fay 
10 carried more Z 1s 13 which le(6 9 is 4» 
but becauſe Band 8 -in the 5th. rapk, and 
alſogand 9 in the 4th. 'rank' are equal in 
each rank, and at the 3d. rank 6 exceeds 

5 nnder which "tis placed, I write only 2 
under the 6th, rank, and 9 under the 5th. 
and 9 allo under the 4th. Then coming 
to the 3d. I fay 10 more 5 is 15, which - 2 
leſs6 1s 9, but 'l write but 8, and at they 


7 189, but l write 8 only: Laſtly at the -: 
firſt rank I ſay 10 more ois 10, which le ? 
5 1S 5, and I write 5 under thts rank, fo _ 
know 17939935 is the difference ſought. 
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_-(9:) Example. 
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©. Toprove whether ſabſtrattion beright-| 
| ly perfornrd do only this, caſt the g's,out 
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of the greater number,and alſo out of the 
ſubtrahend and remainder as if one num- 
ber; (the way how to caſt out 9 was ſhew- 
ed in Addition ) if the ſame number re- 
main, the work is rightly performed, if 
not, the work muſt be repeated. 


As for Example. 


To prove whether 876 be the true re- 
mainder , 1469 being ſubſtrafted from 
2345, I fay 2 more 3 Is 5, which added to 
4 is 9 which I caſt away and 

there remains 5. Then I fay| 2345 [5 __ 
1 more 4 is 5, which added to! 1469 + 
61s 11, 2 above g, I fling away” 876. Cs 
9 and carry 2 to the next, viz.9,! LEES 
which added together make-11, 2 above 9, - 
which 1 fling away, and add 2 to8the 
firſt figure of the remainder which makes © 
1 ©, 1 above 9, which 1 caſt away and add ? 
I to 7 which makes 3 which added tos is 
14, 5 above 9 which being caſt away there 
remains 5, the ſelt-ſame figure that re 
main'd when all the 9's were caſt out-of the 
uppermoſt figure, therefore 1 am fure the. 
work is rightly performed. 


"oe BELLY MUuL- 


MULTIPLICATION. 


Utiplication or multiplying one 
number, by another, 1s a finding 
out a number that contains the 

' number multiplyed as often as the multi- 

plier contains unity. Touching the buſt- 

nels of Multiplication two numbers are 

+ neceſlary to the performing of it, of which 
one 1scalled the Multiplicand or Multipli- 
ed, the other the Multiplier. The firſt 
1s a number compounded of it felt repeat- 

ed. The ſecond is a number which by its 
unities ſhews how often the former onght 
to be repeated. 

As ſuppoſe the numbers A and B wereto 


> be multiplied, of which let A be com- 


pounded of it ſelf ſo many times re- 
A 25 Deated as there are unitics in B, 
B +4 jand by that means let the number 
-C 100/G be made; the number A will be 
the multiplyed, B the multiplier, 
and the-number produced by the Multipli- 
. cation C. But which of them is to: be 
 calld the Multiplicard., and which the 
_ Multiplyer depends upon the manner you 


obſerve in your work, For if the es 4 
A be 


— 
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A be compounded of it {elf ſo many times 
repeated as there are unites in B, and one 
ſhould ask what number is four times 25 
units, the Multiplicand then 1s A, and the 
Multiplier B. Again if *twere ask'd how 
many 1s twenty five times four units, in 
that caſe B is the Multiplicand and A the 
Multiplier. However which ſoever of 
them is Multiplicand or multiplier being 
multiplyed one into another the ſame num- 
ber Cs produced ; As is evident from the 
i6th. Prop. of the "7th. Book, of the Elements 
of Geometry. 

There 1s another Definition of Multi- 
plication which I think it neceſſary to ac- 
quaint the Reader with, and ?rtis this, mul- 
tiplication is the finding out a number that 
has the fame ration (or relation with re- 
ſpect to greatneſs and littleneſs) to the 
multiplicand, the Multiplier hes to unt-' | 
ty, for if in the preceding Example, the - 
number C produced by the multiplying B- . 
into A contains A, as often as'B contains 
unity, the number C will became as mant- 
fold of A as Bof unity. Upon which ac-- 
count (according to the 20th. Definirion of 
the 7th. ' Book of the Elements of Geometry) 
The produ&t has the ſame ration to A. - 
that B has tounity, ſo that the four num-_ 
bers, viz. C the number produced, A: 


CG. 3 | his 
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' the multiplicand, B the. Multiplier, and 
-_ Unity: become. four terms in aGeometr1- 
cal Proportion. If this ſhould feem a' little 
dark to-thee,Reader,prethee ſtay till thon 
comeſt to the Rule of Three, for there 


© TI intend to diſcourſe at large of Propor- 
+ -rions (it being a thing of ſo great weight 


* fetch light enough to diſpel the darkneſs 
> in aninſtant w hich ſeemsto hang over this 
þ pibre: As in Addition and Subſtra&tton the 
- tum total and difference between two num- 
| bers was not found all at once, but at ſeye- 


7 it ec but a campendiows way of Adding) 
| Each gure of the multiplier muſt be mul- 
tipliedinto the figures of the Multiplicand 
-hr2y over it, after which all the Partial 
or ſingle produtts being added together ; 
ok whole *produ& comes to be known, 
= Therefore the bulineG-of Multiplication 
| dept: very much upon the Multiplying 
one:digit or. ſingle number into another, 
- which ought'to be learnt perfectly before 
- weundertake the multiplying of numbers 
4 Confibins of divers figures, X 5% 


The Fourth Probileaton'! 0 


j. Sud their par 


Book! 


in Arithmetick,)-from whence thou mayſt 


ral: times; ſo.in Multiplication (which is 


mr 


How any two numbers. ven ys oy in; "= | 
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Its firſt 
''To find the product a7; any: two tg. 
The firſt, way of doing i TI 

The firſt./( and -really 


parts. 


'tis botha: 


ſant andan ealie one) is + a Table: faid to: - 


be found out by Pythagoras. f 
this Table 1 ſhall. ſhew the Reader firſt how” 
Secondly, The Uſe thereok. - 


The Multiplication T able. 


to make It. 


Touching 
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7. "5. 'T he framing of the Tables HA, 
2 Malto the firit, 5-4 ve the Hine'C; 
ink ranks, 'cach: rank ti inning v 
| Pardon of them running: 


C. 
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Y well the croſs ones 88'thoſe downright,by 
-- adding continually cech figure to it Rlf.As 


|, crols and orgy”. !ht, which begins with 
2, add 2 to it ſelf, and fo , is made, 
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 beft hand to the' right, the other going 


down right, from- tep/to bottom. Then 
from each figure begin the” other ranks as 


for inſtance tomake the ſecond rank both 


|  whichistooccupy the ſecond place in each 


rank, to 4 add again 2 that it may be 6, 
to 6 add 2, that it may make 8, to 's add 
2, that it may be 1o and fo on, placing 
-  ezchof them in their places which belongs 
6 20 them in both ranks till you come to the 
© Jaft, after the ſame rate you may make-the 
- other ranks. As-ifto8 you add $1t be- 


Comes 16, to which 8 again being added 


- 1824 and Þ forward. By this means you 

have the two ranks crols and downright, 

beginning each of them at 8. This is the 

way of framing the Table, which to mul- 

tiply.any fingle figure into another fingle 
- one, uſe after this manner. 


The Uſe of the Table. 


"4 —” a _ Free " WT [ —_y pn ” 


As ſuppoſe a man would know what .nums- || 
ber-'is. produced by multiplying 93 by:8, } | 
ſeek; either, of them, as ſuppoſe: 71 in-they. 
crols s rank and- the other;: viz, 8 Com the 

OWN- 


'OF 4froms% write the difference juſt under 
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downright rank, pitch upon the number 2 
that ſtands in both ranks, or that ſtandsat 
the place where the two ranks cut one ,!' 
another, and that is the number you delire |: 
as here'56. The ſame way you may find 


out the produtt of any other two numbers 
multiplyed one into another. TIRE 


 U The ſecond Way. 


But becauſe this multipycarlon Table 7 
may be ſometimes not at hand, I'll ſhew 
the Reader how to multiply one digit by 
another, after another manner. 


\ 


(1.) Example: F 


As ſuppoſe I was tomultiply 6 by 8, FIF 
do it preſently thus ; on the left- hand; of 
the croſs I write the two numbers ts. be. 
multiplyed one under another. - On the; ! 
right hand of thecroſsI write " | 
their differences from 10 & VV &:.. 
over againſt them,as 4 againſt - 5 8 27% WI bf 
6, and 2 againſt 8, that done ©? * 7 | 
multiply the differences and 
write their produtt, 'if itconſift bat of 'q 
one figure, dirzetly under then as $ here: 
Laſtly fubſtra& crokwiſe either 2 ſrom 6 


C5: \G7n.90 RG 


22 Of Multiplication, Book.x. 
left hand to the' right, the other going 
down right from tep to bottom. Then 
From each figure begin the other ranks as 
well the crois ones as'thoſe downright,by 
adding continually each figure to it felf. As 
for inſtance tomake the ſecond rank both 
_ £rols and downright, which begins with 


2, add 2 to it ſelf, and fo , is made, 


which is to occupy the fecond place in each 
rank, to 4 add again 2 that it may be 6, 
ro 6 add 2, that it may make 8, to 8 add 
2, that it may be 10 and fo on, plating 
eech of them in their places which belongs 
to themin both ranks till you come to the 
laſt, after the fame rate you may make-the 
other ranks. As if to 8 you add $it be- 
COMES 16, to which 8 again being added 
is 24 and fo forward. By this means you 
have the two ranks croſs and downright, 
beginning eack of them at 8. This is the 
way of framing the Table, which to mul- 
tiply any fingle figure into another ſingle 
- one, ule after this manner. 


The Uſe of the Table. 


As ſuppoſe a man would know what num- 
ber-'is produced by multiplying 7: by. 8; 


ſeek. either of them, as ſuppoſe: 7: in-the 
crols rank and the other, viz, 8 in the 


down- 
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downright rank, pitch upon the number 
that ſtands in both ranks, or that ſtandsat 
SM the place where the two ranks cut one ,- 
JE another, and that is the number you deltire 
\sW as here'56. The ſame way you may find 
kh} out the produt&t of any other two numbers 
kh} multiplyed one into another. 


h The ſecond Way. 


dl But becauſe this multiplication Table 
28 may be ſometimes not at hand, Ill ſhew 
Sf the Reader how to multiply one digit by 
ie another, after another manner. | 


- (1.) Example; © 


Ji As ſuppoſe I was tomultiply 6 by 8, Flt 
tz] do it preſently thus ;- on the left- hand, of 
e | the croſs I write the two numbers ts be 
1-8 multiplyed one under another. On the.” 7 
te right hand of thecroſsI write 1 


their differences from 10 6 4 
over againſt them,as 4 againſt © 8 v2 
6, and 2 againſt 8, that done ©, OS 


multiply the differences and 
n- write their produtt, "if it conſift bat 07 
8, | one figure, dixetly under then as $ here. 
nel Laſtly ſnbſtrat crokwiſe either 2 ſrom6 
nel os 4from8& write the difference juſt under, * 
N- C 5: the + 


(F 
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the numbers to be multiplied as you ſee in 
the ſcheme and the work is done.But when 


*. the number produced by multiplying the 


2 differences from 10 conſiſts of two. fi- 
gures, write the laſt under the differences 
from 10, the other keep in your mind to 


+ be added to the remainder that is to be 


written under the numbers to be multipli- 


(2.) Example. 


N 'To Multiply 5 by 7, 1 write5 and 7 on ff 
'the left hand of the croſs and their difte- I 
 Tences from 1c on the right hand over a- 


zainſt them;as 1 did in the for- 
5 b. 4 5 \mer Example ; then I multiply 
SEES" 2 
_-_* 


theſe differences, viz. 3 into 5, 
and becauſe the product 15 


conſiſts of two figures, I write 


$ only the laſt, viz. 5 under the differences 
- from 10, and keep the other in my mind. 
This done I ſubſtrat croſswiſe either 5 


from 7 or 2 from 5,and to the remainder 2 


1T add 1 the number I kept in mind which 


makes 3, which number 1 write under the 


numbers to be-mulrtiplyedas-you ſeen the 


ſcheme and the work is done. 


. The 
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n i The ſecond part. of the fourth Problem; How to- 
nil -- multiply a number conſiſting of many figures: © 
c 


into auether that conſiſts of many. figures: ” © 
[- alſo. 


ol _ Having inſtkrued' the Reader. how to: 
e | multiply one ſingle number by another, I - 
- | come in the nextplace to ſhew him how to+ * 
multiply two numbers conſiſting-of many, * 
figures Therefore to multiply any. two: . 
ſuch numbers do thus, write - down | the- 
- greater number of the two firſt for the: | 
nf Multiplicand, and. under that write the: - 
e- | lefler number for the Multiplier,ſo thatthe- 4 
3- | firſt figure. of the Multiplier. may ſtand juſt: - 
r- } under the firſt figure of the Multiplicand,.-: 
y | the ſecond under the ſecond, and ſo of the» -: 
5»| reſt. This being done begin with-the firſt: : 
58 figure of the Myltiplier towards the right: * 
tel hand, and Multiply it into each figure of” 2 
es | the Multiplicand one after another, multi-- } 
d.j plying the. firſt figure towards the. right: 1 
5] band firſt, and, then, the reſt in- their. or- ? 
2] der, atter the ſame manner multiply - the: 
hy multiplicand by the ſecond figure: of the. * 
ef} multiplier, and after that by the third and: ; 
nefl ſoon. ' But the numbers produced by mul-- .: 
tiplying each figure of the multiplier jntos 
the myltiplicand are to be wrote one:un+: * 
. dey another» feyerally, the. firſt figure: a 
| CacClI; 2 
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each product towards the: right hand be- 
ig wrote exactly under the: figure of the 
- multiplier that help'd to produce it; 
-- theſe partialor ſingle produCts being redu- 
ced into one ſum,make the progu ſought. 


A few Examples will make this mighty 
Plain. 


(1.) Example. 

To find the product of theſe two num- 
bers 24 and 3 , firſt I place the leſs number 
> a the greater. Secondly I ſay 3 times 
8 415 12, I write the laſt figure un- 
{© 24 | derthenumber 3, and keep one ten 
be," 3 | for the ſecond place, then I ſay 3 
WP times 21s 6 and one kept In mind 

| '.1$7, which I write exactly-under 
£ * ae ſecond figure of the multiplicand, and 
mal 72 is the product ſought. 


*F 


Y $45co ff (2.) Example, | 
To find the produdt of 84 by 26, firſt 
2 1 place : 26 under $4 ; ſecondly I multiply 
| | 84 firſt by 6, ſaying 6 times 4 15 
24, I-write 4 under the 6, 70 wit, 
| The laſt figure of the multiplier,and 

- keep 2 in my mind. for the next 
. place, viz, that of tens, thenT ay ' 


|, She 57 1 DO: {ob write under the rankget | 
' h tens i 


6 times 88 4% apd:2Treſervedias Þ©- 


Book:t: Of Multiplication." '\g7 
tens andplace 5 in that of hundreds,” - Ha-! | 
ving found the.produd of 84 by the firſt: 
figure ofthe multiplier and wroteit down, ' 
ina line by it ſelf, I multiply the. ſe- * 
L cond figure of the multiplieri intothe mul-- | 
tiplicand thus, 2 times 41s 8 which I write: ' 
juſt under 2 the ſecond figure-of the multj- . 
plier, againlI ſay 2 times 8 is 16, whichF 2 
write down immediately after the'$, {&* 
rs, I have two partial produtts which be=% 
ing added 5. ay” I make the procurh's 
fought 2184. A 


6: who CRT ok 


(3.) Example. 


To find the produCt of 670 by 305, firlk j 
E place. 305 under 670, ſecondly. Imulti-- 
ply 670 by 5 the firſt figure of the: mult 
plier, ſaying 5 times © 15-0, which I 
under'5 that poſſeſſes the place of units ih. | 
the multiplier, then I multiply 04 
| 5 into 7 the ſecond figureof the | 679: ; 4 
| multiplicand, faying 5 times 7 |_325_- * 
; iS 35, I write 5 in the ſecond | 3950 
| 
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place after the o and keep 3 for [2QTOD- - 
the next,again I ſay 5 times'6 is 204350 4 
30 to which 3 kepgan mind be-. | + + 9 
ing added makes 33, I write. down the' 3 

- onthe. righc hand'in the: third place after 
oY and the-other. in 'the* 4th. place: Soft 

73 have”; 


b _ 
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| have the firſt-partial produ&:Then1multi- 
* ply 650by. o- the 2d. figure of the multi- 
- plier, faying 670.0 180, fol writeoin the 
- ſecond place which 1s to be the firſt figure 
* towards the right hand of a ſecond partial 
product, to be wrote in a line by it ſelf 
* under the former. Laſtly I multiply 670. 
| by 3 the laſt figure of the multiplier, fay- 
mg 3 times © 1s ©, and I write'o- under the 
+ third ravk after o,plac'd.in the ſecondy: a- 
* gain Ifay 3 times 7:18 21, Iwrite 1 in the 
- 4th. rank and keep 2 for the fifth, again 3. 
+ times 6 is 18,to which 2 that l reſerved be-- 
- Ing added makes 20,ſo I write o in the fifth 
rank, and clap the 2 in the ſixth, theſe two. 
| partial fims added together give me the 
- product fought , w#z. 204350. Now to 
- prove” whether the work be rightly per- 
- formed I uſe the ſame courſe I took in Ad- 
=dition and SubftraCttion, viz. caſtingaway 
9. As for inſtance to prove whether the 
laſt example be truly wrought. Firſt 1 
fling away 9 out of the Multi- 
E cis plicand and Multiplier , after 

Ns the method uſed for the proof 
AY" | of Addition, and: the two. re- 
ET mainders, viz. 4 and 81 write- 


=p | by themſelves as in the ſcheme. 
© Afterwards 1 multiply them one intoano- 
* ther, ſaying 4 times 81s 32, out of wars 
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I caſt 9 and there remains 5; which'l write 
alſo by it ſelf. Thew'I caſt 9g out of -the | 
product, and becauſe the fame, - | | 
figure remains,l know the work 70 
is rightly performed. IA; 4 
But ſuppoſe after tryal the | 3350 
remainders ſhould chance to be | 20100.-/ 
unequal the w being caſt aways 204350" 
how ſhould one find where the | 
fault was committed ? To find out; where. | 
the fault was committed 1'd have the Rea- 
der do after this manner, as in this exam--" 
ple 3584 being multiplied by 672 the pro--? 
duct according to the Rules of Multiplica- : 
tion,is 2408448. Now ſuppoſe there Leng 
fault committed I 
in the working of | A——-3584——— 2 
it| take this courſe G73 ct 035128 
to find it out, I | ———- 
caſt 9 out of the \C— 7 168, 
number A, and 1 } et 
write the remain- | E--21 $O4 a> ho 3 
ing figure on the | 
right hand of it, | F- "2408448 = 
but drawing a line 
firſt for diſtinCtion ;,. then 1 begin my mul-\ 
tiplication after- the uſual manner; - but ſo: 
that 2 the firſt figure of. B the multiplier: 
be firſt of all multiplied 'into-.2 the *re-? 
| m___ figure after 9: was-caſt out- of A 


"he . 


4 


_—_— 


the multiplicand and I write 4 the product 
* direftly under it drawing a line firſt be+ 
* tween them. But if fo be the number 
- thus produced ſhould conſiſt of two figures 
 fihg away 9 and write the. remainder. 
{ Els done I multiply the number' A by 2 
the laſt figure of the multiplier, the num- 
ber produced is C. Now if out: of the 
* number C you caſt 9 doubtleſs if the work 
* be rightly performed the ſame number 
- will remain, viz. 4 For this way of try- 
- al is the very ſame with that we uſed juſt 
- now; ſince two numbers are multiplied 
* Into. each other A 3584 and 2; and the 
| number by that means. produced is C. 
* Now if one woutd prove this ſingle opera- 
* tion, it may be done after the manner 
* juſt now taught, viz, caſting 9 out of the 
+ multiplicand A and writing the remaining 
> figure2 by itſelf, 9 alſo being caſt out of 
- the multiplier 2, which caſting away of 
 9can never alter it , unleſs it ſhould be 
- gand ſo to-be changed into o, If there- 
* fore the two- ſeparated numbers 2 and 2 
one of the multiplicand A, the other of 
| the multiplier 2 be multiplied rogether fo 
-. that the-product be 4,(out of which had it 
'-excceded & you muſt have caſt & and re- 
* ſerved the-reinaining figure} the ſame fi- 
* gure 4 ought. iq remain if g be caſt out of 
EA "$4 
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C. Aman being thus ſure that he has done- : 
this fingle operation right, which one 
might eaſily mend if the-calting away 9 
fhould prove it to be falſe by the inequa- 
lity of the numbers.remaining. After the 
fame manner one may be aſſured that the 
work is duly performed in the other two 
nambers D and E. As the: figure g which : 
multiplying the number A produced Dy 
if it multiply the remaining figure after 9 
is caft out of the number A viz. 2: that is | 
fet aloof off, ſo that you may have thepro- : 
dud 14, ont of which caſt out 9 that you * 
may have the remaining hgure'5. The | 
felt-tame figure wall certainly remain 9/be- - 
ing caſt out of ' the number 'D, if the mal- 
tiplying the number Aby 7 which: produ- * 
ced it be rightly performed. Dothe like - 
with the reſt. 2914-4 

Before I leave multiplication. FW ſhew : 
the Reader how in ſome cafes he ' may: © 
both ſhorten and make eafie the work of © 
Multiplication. 7 'T 


The Firſt Caſe. 


When either the multiplicand or multi- : 
plier, or both, have nvulla's 'at the right. : 
hand,..let alone the nulla's and multiply 
the ſignificant figures, to- the produt add * 

the * 


the nulla's whether they: belong to one or 
E both numbers. For 
A 2400 | D 230 © Example the - two 
- B 6 'E 5oo - | numbers A and B: 
4 = multiply 24 without 
* C 14400 [F 115000 | its nulla's by 6, to 
. the product 144 add 
; the two nulla's belonging to A that the 
whole product may be 14400, Again ſup- 
* pole: the numbers were D and Ecach of 
- them having nulla's at the left hand, fſet- 
- ting aſide their nulla's I multiply 23 by 5», 
; to the prod act 115, Iadd 3 nulla's, one of 
-which belonged to D, the other two toE, 
- that-it may be the whole number F _ 
: duced by. the multiplication of D by E 

- - Hence follows a ready way of multiply- 
- ing by anumber whoſe firſt figure 1s 1 the 
J ns nulla's, as to multiply 24 by 10, 100, 
'&c. your work will be done by putting the 
* nulla's: of the multiplier to the multipli- 
; cand, that the produQt'may be 240, 2400, 
| The reaſon is becauſe 1 in multiplication 
- doesnot at all alter the multi plicand. 


The ſecond Caſe. 


ax parts by every of which parts _ 
4 pLy 
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4 Two Ee being given. to'be-multi- 
| plied; divide:either 'of them into twor'or: 
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ply the other number undivided , after * 
which theſe ſingle products being all added _ 
together their ſum is the product ſought, : 
Asif a man were to multiply 24 by 36, I - 
divide 36 into two parts one whereof is 
30 the other 6, both of I 


w" I multiply by 24 the ſin- 36 

gle produCts 720 and: 144. | 
being added makethe num- } 30 6 
ber ſought 864. The ſame {- 24 24 
number would be found if | — —— 


36 were divided into 18 and | 720 - 144+ 
18, for 24 multiplied by | WEETTTD oe 
each of them produces 432, which put--- 
twice and fo added or multiplyed- by 2* * 
makes the ſame number as before 864.. - 

After the fame manner if 24 were di- 
vided into 3 parts, viz.10,10 and 4 3 *and - - 
36 were multiplyed by every of them, "the 
ſingle produC@ts 369, 360, 144; added to- : 
gether make 864, the ſame that would be © 
produc'd by multiplying 36 by 24 after : 
the uſual manner. 2225 oY 

The Reader may make uſe of 'the ſame 
brief way after this manner: To one of * 
the two numbers to be multiplied add ano- 
ther number which may fo increaſe it as to 
make'its laft figure be a' or make the other 
number the Multiplicand and the number  : 
thus encreaſed the Multiplier: - From the : 

pro- + 
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- Product ſubſtraCt the number produc*d by 
multiplying the former multiplicand by 
* the number added,the remaining number is 
the, produCt that would be made were the 
— two numbers multiplyed after the com- 
mon way. As ſuppoſe 45 were to be mul- 
tiplyed by 27, to 27 add 3 that-it may 
become-30, then multiply 45 by 30, the 
product 1s 1 350, from which the number 
135 (which is produced by multiplying 45 
by 3 the number added ) being ſubſtrated 
the remainder is 1215, the ſame which 
ariſes by multiplying 45 by 27. This way 
will ſometimes render the multiplying one 
* fingle number by another very caſte, whe- 
- ther oneof the numbers be divided, aug- 

mented or diminiſhed, eſpecially ſince fuch 
multiplications are often to- be perform'd 
by the mind .only. As if 9 were to bemul- 
 tiplyed by 8, fancy r to be added to 9g 
that it may be 10, then multiply 10 by 8, 
the protiuct is 80, from which 8 being ſub- 
ſtrated becauſe of the r added to 9g, the 
 zemainder is the product ſought. 


The Third Caſe. 


If of the two numbers to be multiplyed 
one of them may be cut into equal parts, 


- multiply the ather by one of thoſe parts, 


and 
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and'the product by a number. which de- 
clares what part it" is of the whole, the 
number thus produced 1s the produCt 
ſought. As ſuppoſe one was to multiply * 
56 by 20, becauſe 2@ can be divided. into 
two equal parts , viz. 10 and- 10, you 
muſt multiply 56 by 1oand the product 
560 by 2 (the [number that ſhews what 
part 101is of:20as here a half ) the-nutm- 
ber thus produced 1120, is the ſame as if 
55 were multiplyed by 20. Again ſup- 
poſe 20 were to be divided .into other 
martsas into five, every one of which is7-: 
multiply 56 by 4 and the product 224 by 
5 (that tells 4 isa fifth part of 20)" the» * 
lame number 1 120'1s: produced as before. 

Furthermore it may be here obſerved:that. 
one of the numbers to be multiplyed may 


ſo be divided into equal parts, that the - .; 
parts themſelves may again bedivided'ih-! - 


to other equal parts. For inſtance;the' 
number 24 that 1s to multiply 25 may; be 
divided into 4 equal parts, each of which 


will be 6 which iF] 1t multiply 15 the pro- * 


duCt will be go, which again multiplyed- 
by 4. (that declares what part & is of '24) 
A bans the ſelf ſame number- 360 * that 
15 multiplyed by . 24 does. But becauſe: 
l am to multiply go by 4» why may Inot 
divide one of them, viz. 4 again into two 
equal 
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equal parts ?; one of which may multiply 
90, that it: may beget- 180, /which -pro- 
- duR again-I multiply: by 2 (which F aa 
what part 2 is of 4) that ſol' may light 
© upon 360, the ſame that 15 multiplyed by 
-, 24 roms Therefore theſe three num- 
bt 2.90, multiplyed one into another 
” (tis - matter with which two of them 
you: begin your multiplication ) will. al- 
ways produce 360,. which number muſt be 
- produced by 2+ and 15 , undivided and 
F _ i multiplyed one into ano- 
-1 come In the laſt place to ſhew the Rea- 
— -a\brief and; caſte way of multiplying 
| clpecialy when the numbers to be multi- 
 plyec -conſifſt of many figures each. But 
ey x&-I.come to it, I cannot forbear to 
Fe}the Reader that this wayis in theopi- 
"- nic; po; divers iexcellent Arithmeticians 
the moſt ſafe way that can well, nay x goſl 
| inte be: found out: ta multiply by, 
cannot ſe. which :way he that pleaſes to 
= of: it:ean miſtake, be the numbers 


+ + 4 7 


— tet. das  tonf 


- tþ-betndltiplyced never fo great. | Add to. 
5 CII this:yery ſleight- I-am/ going. to 
> Jhew: thee: will free Diviſion" from -all its 

- Cifficulcy \(whbich- was-always accounted 
. very at) ſorhat-it ay: yery well con- 
- tend With. Addition tor ealingls, as upon 
2 frat aw o%þ tryal 
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tryal will be found.- "Phe way is this. _ 


| Make a Table-of thei multiplicand juſt” as 
; the maluplication Table was _ Te 
| Example. 


| 12563 
i A — 3584 — 358. 
: B—o— 672 , XCAIUL 716 
- OT FE. 3——10752 
GE ——7168 414336" 
| D———--25088 $.—+ 17920 

E-« 21504. of G=—— 50S. | 6 
; Fo —— 2408448 £2508 | bY 
| x ye" % 


The two anther A and B. are- to PR 
| multiplyed one intoanother.-: Take one of 
them and make its Table. Fake: ther. 
fore the nine figures and place em at” 
left handas in the Scheme. Over aa 

1 write A the multiplicand , then add:it > 
to its ſelfor.multiply it by twoz writeithe- *- 
product over-againſt 2. To-this =dd A; - 
that it may be the number: to 'be placed 
againſt 3. To this:add A / and'!thon:. 
wilt have the fourth to bepluced'apainftis. 
So- go on by. adding A' till thou haft the ;_ 
nine numbers tobe mr againſt thenine ' 
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- figures. © By this means [you- have the Ta- 
ble, which you are to'makevuſe of in-mul- 
tiplyiog the number A by any, other whats 
ſoever after the ſame manner you uſed Py- 
thagoras Table to multiply one digit by 
another. For every number of this Ta- 
ble contains the number A as often as the 
figure over-againſt it. contains unity, as is 
evident from-the frame .and contexture of 
the Table.' This being done, let-the num- || x 
ber A be to be multiplied by B. Thenum- Þ| x 
bers A & B being placed one under another | p 
h 
a 


 Bwmuayr = ny a  * 


was before taught, you are tomultiply 2 
thelaft- figure of B into-the multiplicand 
A; 80to the Table and from thence-thke 
the-number right againſt 2, writing it at || ti 
C, writing its laſt figure exatly under 2 | 0 
as was taught before in multiplication, Pp 
[Then you are.to multiply 7 the Jaſt:figure Þ it 
Ave.one of B into:the-whole multiplicand Þ is 
A, : You have this multiplication already | tl 
- done inthe Table over againſt 7. Write | tt 
* thenumber'D taken from thence under,as 
inthe ſcheme, do after the ſame manner 
with the' figure 6, by which you have E. 
Theſe partial products being added into 
. ane; ſum, you have the ſelf-lame number 
- that is: produced by multiplying A- by B 
after the common way and that with the 
© greateſt caſe that can be. Iknow there 
are 
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- are other ways of multiplication, as to 
multiply by Nepiers Bones, and by the 
Trigonometrical Canon, but paſs them over, 
as not proper to'be handled” here and be- 
cauſe thoſe already laid'dowrare fufficient. 


The Uſe of Muitiplication, 


"Tf one would at any time reduce any 
thing of a greater denomination to ano- 
ther thing of a leſs, you need only multi- 
ply the greater by the number, denotin 
how often the greater contains the le 
and the works done. 20" 1 120000 
As to reduce 5 ſhillings into pence, mul- - 
tiply 5 by 12, the number denoting how 
often a ſhilling contains a peny, and the. --- 
product is 60 perice. So to reduce's yards . 


into feet, multiply 6. by 3 (becauſe ayard 


is 3 foot) the product is 18 feet, and ſoof 


the like. I come now to diviton-Fhichis 
thus defined. | | 


' 'y 
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Of DIVISION: 
T Nlviſion or dividing one number by 
' anotherz/1s the;finding-.out.a, nym- 
— - ber that: contains. unity as often a; 
the,number. divided contains that that di- 
vides it, What  Divifion- is may alſo be 


thus explaiged- , 'Tis, the. finding. out 4 
number that bears the ſame Proportion to 


+ unity, that. the number. divided. does to 


&hat that divides it, - which though in 0- 
ther words differs little or nothing from 
the. former, From whence Reader thou 
plainly ſeeſt what the baſineſs of Diviſion 
15». ,Or what it helps and aids thee to doz 
- 40 Wit; any two numbers; being given. or 
- known a greater and a leſs;by dividing; the 
greater by the leſſer I find a third which 
is called a quotient, becauſe it tells how oft 
the leſſer number is contained in the great- 
er. Hereafter I ſhall call the greater 
 I6f the two thatgre known the Dividend, 
The leſſer the Divifor, and the number 
fought or unknown the Quotient. There 
* fore to divide one number by another do 
thus. Firſt place the divifoc under oy 

ranks 
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ranks of the dividend that begin at theleft 
hand, ſeeing that the diviſor do never ex* _: 
ceed thoſe figures of the dividend under 
which 'tis placed. Secondly ſeek by piece- 
meal (beginning at the left hand) how of- 
ten the diviſor is contained in thoſe ranks; 
by and writing the quotient found in a halt 
m- moon by it felf, ſubtract the produdt of . 
xl the diviſor by the quotient from the ranks 
dif divided, Thirdly, Move each figure of 
bell the diviſor forward toward the right hand -: 
zf one ſtep, then try by piecemeal how of> 
to tenthe diviſor is contained in the figures 
tofl under which it is placed, and writing the 
o-f| quotient with the former on the right ſide . 
mi of it, ſubſtra@ the produtt of the diviſor  . 
out by the new quotient from the figures -- 
nfl ſtanding over the diviſor. Repeat” the. - 
| fame work till the diviſor hasrvirthroogh 2 
or | allthe figures of the dividend.” Aﬀterall - 
hefl is done thenumber inthe half moon8the 
ch quotient fought: ' The Examples? Will -- 
fl make the Rule plain. But becauR'fome» 
t-| times the diviſor happens to canſiſt fimpe 2: 
er} ny figures, and” then the-work ef dibiſton - * 
dl is ſomewhat more difficult, ] ſhale ins 
er © ſtrut the Reader how to divide: by a di- 


ell git or lingle number; whielt being under- q 
ol ſtood the other will become more caſte, ts 
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To find the quotient of 64 divided by 
2, firſt 1 place 2 under the figure 6, ſe- 
condly 1 ſay 2 is three times in 6, | write 3 
ina half moon by it ſelf, and 
8x (32 | Iſubſtra@t the produd of the 
ZZ quotient 3 by 2 from 6 the 
figure or rank divided, ſay- 
ing three times 2, is 6,6 from 6 and there 
remains ©, ſo I daſh out. 6 and 2 wrote 
under. it.  -Thirdly I remove the diviſor 
2from the ſecond rank or place poſſeſſed 
_by'6;t0 the firſt occupied by 4 writing 2 
jſt vfider it. Then I ſay 2 is twice in 44 

- Ixwrite 2. with the other quotient on the 
. righthandof it, and I ſubſtra&t from the 
] xank :divided which is 4, the produfc of 
1" be: diviſor 2 by the new quotient which 

at 2, ſaying 2 times 2 1s 4, 4 from 4 
7M there remains 0, that is,there remains 
2 Therefore 1 daſh out 4, and 2 
-— ot it. So the work being fini- 
Bu [KNOW that 32 wrote-in nx half 


F Om Ws yok quotient ſought. 


CIRAN” (2 ty Example, | 
bh > find the quotient. of 84 divided is 
— FidtI place 42 under 84, Second- 
ly, 


E- \ _ . 
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ly I fay 4 is twice in 8, I write 2 in the . 
half moon, and I ſubſtract from the rank 
8 the product of the quotient 2 by 4 wrote 
under 8, ſaying 2 times 4. Is 3, 8 from $ 
and there remains o,and Idaſh out 8 and 4 
that is under it. I ſubſtratt alſo-from 4 
occupying the firſt rank of the dividend 
the product of the quotient 2 by 2 wrote 
under 4, ſaying 2 | 
times 2 1$4,4 from | $4 (22. } $4 (2 
4 and there re- | 42 *' | 4# 
mains 0. Sodaſh- 
ing out 4 and 2,1 know2 is the quotient. 
The Reader 1s to take notice that if the  : 
diviſor be under a figure of the dividend - 
and there be on the left ſide- of- it -one-or: © 
two more, thoſe two or three figures are:  : 
ſuppoſed t to ſtand over the diviſor. .Forex> * 


ample, *; you muſt underſtant 24 to be: 4 


over 43 and 4 to be under 24. Likewiſe in 


+42” you mult conceive 240 to-be;over's! 


and 9 under 240, but by no means think; - © 
9.is under 6 or 6 over 9. This will be of 


great conſequence hereafter. ; is © 


(3.) Example. 

\Todivide 6832 by.7. ./Now becauſe 7. 
is oreater than 6, I muſt not-plachmy dt 
viſor exatly under 6 but' under the next 
figure to it toward the left-hand; becauſe 
the Macs of the: dividend't6: be xivided: 

= Dz. muſt- 


54 Of Diviſor. Book. r, 
' muſtalways exceed the diviſor. Second* 
Iy Iam to ask how often” is in 68. Now 
the Learner will not be able readily to 
anſwer this queſtion, therefore Ill ſhew 
. him how by the help of the multiplicati- 
on: Table he* may eaſily do it after this 
manner. Let him fek the diviſor 7 1n 
either of ' the ranks, downright or croſs 
rank ; then go from 7 in its rank till yon 
meet with 68, or the number neareſt to it 
That is; leſs than It , as here yon wont 
meet with 68, therefare:make uſe of 63; 
-- le& than it, but the.next tait, From the 
- number 63 found go upwards in the rank 
+ of 63, if you made uſt of the croſs rank 
* of7;oraccroſsif you madeuſe of the downs 
-. Fightrank till you-come to the y 
- rankof AB of AC,for the figure placed-in 


” contained in 63 , and fo in 68 the next 
* -Jeſs:number than it found in the Tables, 
- which number 9 1 write 1a the balf moon, 
| then Iſubſtrat the product 63 of the di- 
F viſor 7by the . quotient 9 from 68 plac'd 
: over.the diviſor, the remainder 
- . 75. -.:-|5 I write over 8. Then daſh 
Ak 8832 &s out 68 and 7 as ufeleſs. This 0- 
32 Se peration being done, \move 
| -- |the divifor one ftep forward 


; ; coward the right hand, and not It exaCt- 


Mg NO ly 


ppermoſt || 
_ thatr(as here 9) ſhews you how often 7 is | 4; 


Book, Of Diviſion: 55 
ly under the following figure of the Di- 


vidend. 
eo _— write 7 under 3, ſo that 53 


may and Qver it, and not. 3-only.. . The 
umbers, thus POotys, 25k how. often 
ſs in 53, the Multiplication Table will 
help. you. to. find it as before. Having 
found 1 it out to be 7, I write 
it with, the PUge: . Quotient | $# 
6932 97. 


) 

4 

| 

1 

S 

at the righ t hand, then ſyb- 
q | 29) the,  rogec of 7 the | 22 
: 

K 

4 

t 


Diviſor by 7 the Quotient, 
viz. 49 from the number placed oyer it 53, 
then write the remainder 4 over 3, theg - | 
daſh. out. 5.3, and 7 as in mg Scheme, 
Laſtly, move the Diviſox one ſtep furthes 
St wards theright hand ; Then ask-by 

Ip of th be Table how often 7.8. in - 
s | 422,.y0u will find it to. be_containec bl | 
t | times, therefore placing: 6 in the o 


. | moon after 7, multiply. it by | '- E 
1s | the Diviſor 7 and the Pro- b: 34 2 
j- | duct. 42 fabſtract from. the 2 zg(o78 
number placed over it 42. 747 
and there remains © ; There- |.. 
fore gaſbing, out 42 and. 7 the. work! is 
done, for there. is, never a tigure .of . the 
Dividend left», 12 which the Diyifor may 
a4 d,. Wh En he yas vige © 
2. o.:tha $ A om 6. 
y || for the Ouotiat DA cy "FD. 
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| Demonſtration. 


Becauſe Diviſion is a thing of reat 
concernment and weight in Arithmetick, 
I ſhall endeavour to make it clearly appear 
tothe Reader, how that the Quotient 'D 
found according ro the method taught b 
the Rule, as often contains i as the divi- 
dend A contains the diviſor. Ta which 
end I would have the Reader 'confider the 
particular ſchemes or diagrams of thepre- 
ceding Operation. In the firſt ſcheme 
enquiry was made how oft” the diviſor 7 
might be contain'&in the number 68. ſtan: 
ingover it. and *twas four:d .to be*con- 


E linea 4 in it 9' times, 'and by that means 


The figure 9 came to be plared at 'D for 
.the firſt figure of the. Quortient.. Now if 
- | it were asked if the*ſingle 


AE 6832 | number 68 (the' following 
B 7 9 | figures 32 being quite taken 


away) were to bedivided 
by the digit'B 7, ! Char the figure 9 
were rightly phaſe for the quotient, and 
the number'68 artfully divided by the -h- 
gure 7, the' anſwer. would” be. yes.” For 
The firſt Figure of the Quotient D 9,' by 
the nahbabh of its imits' declares how oft 
"the diviſor 7 isContained'in the fend 
. 6% 


9s. ad as. ah A Ws © tb» ©$% bun =#@þ a ma_ 
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68, or (which comes all to one) how often” 
the dividend contains the diviſor. So-thar | 
if the figure 7 be taken or added'to it ſelt 
as often as there are unities in- 9, that 1s, 
if the figure 7 be drawn into 9, (which 1s. 
one of the Preceptsto be always obſerved 
in-Diviſion) if the number 68 be not pro- 
duced, at leaſt the next leſs thanit 1s, to- - 
wit 63, a number made up of 7 added 9: 
times to it ſelf, but leſs than 68'by five 
units;. which figure 5. is kept for the ſe: 
cond bout being placed-over 8. 

Now if as well the number 63 contain- 
ing the diviſor 7 exactly nine times, as 
the Quotient 9 be multiplyed by 100z 
that ſo wer may have the numbers 6309 
and g0o - The number 6300 will again as 


oft contain 7 as there: are unities' in» 9&0: 


"The reaſon whereof is plain z- For as often 
as by this Multiplication the number! 6348 
added to it ſelf, 1o off alſo is the Quotient 
9 added to it ſelf, that is, ſo many. uni ; 
ties which intimate how. often the divifor- . : 
7-is contained in the. dividend 68. "And 
therefore ſince the diviſor 7 is- found a 
hundred times oftner in 63 a-handredtimes: 
repeated, that 18, in 6300 than in the fin- 

gle number 63, and it is found nine times 
an the ſingle-number ;; if that 9-(which-is 
the. hgure of: the Quotient)” be ai hundred: 


D 5 tines 
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times repeated, the product, goo will have 
as many unities as 6300 contains numbers 
;- equalto the diviſor 7 : Therefore by the 
definition of diviſion 6300 being divided 
by 7 the Quotient muſt be 900. 

VVhich things being premiled , ſince 
that ſame part 63 of the number A 6832 
(taking 5 afterward, the exceſs of 68 above 
63)-belongs to the place of hundreds by 
> reaſon of the two following figures 3 and 
- 24 which poſſeſs the firſt and ſecond places 
* of the number A, it muſt therefore be 
- thought tobe6300 ; The Quotient alſo 9 
_  belongsto the ſame place of hundreds, by 
reaſon of two figures more that are to be 
joyned to it in the proceſs of the work, 
ariling from twice moving the diviſor for- 
.. ward, | which afterward is to, be placed 
under the figures 3. and 2 of the dividend, 
hs that you- are alſo to look, upon. 9 the 
figure pf | the © Quotient: as 
A 6932 900 ; "Tis manifeſt that as 
——:4jDg | well 63 as 9 ought to be 
Br 7 | | multiplyed by .100 ; and 
& Ea''c? therefore: {as | 1s already 

c that 6300 as oft contains the di- 
VIOT'7 as 909 belonging to the Quotient 
contains a nnit. _ 

Again, the diviſor 7 being moved- one 
ſtep forward that.te —_ ſtand ws the 

2ure 
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59 
figure 3 of the dividend, to the-end that 
$3:(uſing, 5 or. 520. the rexyaioing figure 
_ the firſt work. was over) myjght be 
placed aver.the diviſor 7, . the diviſor 7 
was fqund to be. contained ſeyen times in 
$3». and therefore 7 was put after g as. 
the ſecond. figure. of the N 2421014 It 
will therefore be proved juſt as: before. 
that as well 49 as 7. Is drawn into. 10, 10 
that 49 muſt be look'd upon to be 490, 
and 7 to be yo, becauſe a lingle figure fol- 
lows each ot, them, From whence as be- 
fore .*twill follow,. that the dividend 499: | 
contains the, divifor 7 as often as 70 be- 
longing.to.: the Quotient contains unity« - 
If therefore 6300 con- & 
tains the diviſor 7 ſo oft 5 
as; 990-1n the - Quotient | A6832|[ 
contains unity, as was | ——— Dgr 
heya cores; and AD. | B. 27. | 11: 
4gocontains the ſamedi- | Rs 
viſor. as oft as 79 belonging: ta the Que» : 
tient does unity, both numbers 3600, 4906 
together, that is, their ſum 6790 wall as : 
oft, contain. the diviſor 7 as both numbers. ? 
$09, 7 together, or their ſum 970 .con- 
tains unity. _. Ky 

Laſtly, Becauſe, the diviſor 7 being pla» 
ced (one ſtep forwarder) under the laſt fi- 
gure of the dividend 2, 42 ſtanding ny 7.3 

OF - 


4 fo - Of | Diviſtor. pe. Book:1, 


| (for. 4 remained when' the former work 
© Was over, bethg placetover3 ) was found 
as oft to contain the diviſor 7 as 6 clapt 
In the quotient, did unity. If 42 be ad- 
ded to 6300, 490 (or 6790 their ſam) 
you will have the dividend 6832, which 
' Thall contain the diviſor 7 as' oft as goo, 
0, 6 belonging to the quotient (which 
added together give 976 the'number- of 


the Quotient) contain 

54 ' unity. Therefore the 

_ A 683 quotient ' 976 was' art- 
-—— |D 976 | fully foundaccordingto 
B 777 | the definition of divi- 


be fion , which was 'the 
* thing to be done. 


= T ſhall here ſhew the Reader how-to di- 
'. videafter another manner; which differs 
; nothing from the former, but as to order- 
ing and placing the figures: - However"tis 
far better than that, ' becanſe here no fi- 
guresare daſhed out, fo that if any error 
ſhould be committed. in'the work, the 
| Learner may quickly find out where It is, 
and after the work is done, the proof 'of 
it is both pleaſant and. calie.. _ 
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fancy: the diviſor 7 | —— || -——— 


Then follow the ſane Rules before pr \ 


Multiply' by 75 thedivifor, the 


(r ) Eranple 
- Todivide 6837by t th 

7, place them as. In A 6837 B T 
the Scheme-,- then | C63" |, D976. 


to have its due-place-| E—53 '| C63: - 
inder the dividerid; | F -49 | Fw-49.. 

252. to be placed un- | —— | 
der its figure 8, ac- | G — 47 
cording” to the ad- | L —42 
monition before'giv- {| -. — 
en, then put a prick” "Pp-v* 5 1 
under the' figure -$:; ; 


vieof. Firſt, Ask- how often '7 4s in 68, 

by the way before laid down you will fine | 

it to be 9'z therefore writes aften Dy 
juſt under the diviſot B: forithe:quatients .. 


63 (minding the places) write as well:uns 
der the quotient D, as under the figure 68. 
of the dividend. Subſtraft the produdt - : 
thus placed from 68, the remaingen 5 
at E in its proper place righd cinder; 8; 
Then to the remainder 5 put 3 the next 

figure of the dividend, that ſo 'you may | 
have 53'to be divided. in the: next- place - 
by, 74, which you maſt imagine to.be _ | 
under - 


* under it as before ; Then ask how often 
71is in53, you.will:find it:to be contain- 
ed 7 times, therefore place 7 at the quo- 
- tient D, multiply it by the diviſor; B, 
and write the product F 49 both under the 
- quotient, ſo as 9 way be placed juſt under 
 27,-and alſo under the nymber, E 53, then 
* ſubſtra® this product F:from'E, writing 
the, renainder G 4 underneath. - Clap the 
- following and laſt figure-7 of- the namber 
' A tothe remainder G 4,. that fo you may 
| have-the number 47 to: be divided by 75 


; | which 1s contained in It 6 tHmes, | therefore 


FE place's atthe-quotient.D, now: myl- 
5 tiplying 7 produces L:424 which js wrote 
* under the quotient D,. 2 being placed juſt 
© ynideri & rand: under the nufaber G 47, 


- this produdt, being ſubſtrafted from 474 | 


* the nemainderis:P 5, Thus the diviion 
- ofithenpmber:A: by the divifor B'js.per- 
- fonned; arid the quotient fennd DD; no fir 
| gnreibeing: daſhed ont, - all the numbers 
* madeby the. ſeveral Multiplications and 
 Subftraftions being kept whole 2nd entire, 
 fothpy if accafion be they:may be run over 
| .28ainavath eaſe; 0-355 #{' 4 Sp. 4 


F  diow to/prove whether, the work. be 
rightly done-do thus, caſt'y :ont :of A the 
dividend,- as often.as may br, and clapthe 
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remaining figure 6 over the croſs, as in the 
ſcheme, then caſt 9 qut. of B 9 the diviſars 
but here” becauſe the divifor is a fingle is 
gure 9 cannot be = 
caſt out of it, | A 6837 
therefore 'tis to 
be ſuppoſed a re- 
mainder after the | 
caſting away of | C5 —s 
9, {ol write this 
remainder 7 on the left hand of thecroſs, 
then caſt 9 out of the quotient D-as often 
as you can, _— pr prong ap -write-on 
the right hand of the 7” I | 
into 4 »'t0 the rae * rhe. 
maining —_— after the diviſion off bj 
B was over, out. of this: namber 285: caſt 3 
| away 9, and if 6: remains, to/ wit, the : 
ſame that = rn Ne .caſt:out of 
the dividend Az the work is rightly: vo 
formed. To 0! - * : 
Before I come to inſtru the 'Readar A 
how to divide by a diviſor conſiſting bf - 
two, three or .inore figures, It Is: | 
that. I put him-in-mund that |.in-chooſtivg | 
the qupitient regard 1s to behad notonty 
'tothe firft or cond figure! of the: divifor, - 
but to all, for although the firſt and!fe- i 
cond figure may be {ucha number of times 
-1n gc the dividend placed over | 
| them, 1 


-&: © 


B7.D.976 7 44-4 
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| them, yet 1f the other be not as oft con- 
\ tained in thoſe over them, I muſt not take 
' that number for my quotient. But as to 
| the choice of the quotient I would have 
the Reader take care, firſt that the figure 
he pitches upon be ſuch an one, that mul- 
tiplying the diviſor the product may be 
les than the figures of the dividend whom 
it ſtands under, for ſhould it be greater, 
the diviſor is not ſo often contained in the 
figures of . the dividend placed over It as 
| unity -1s: contained in. the quotient, ſince 
- thatthemumber produced by multiplying 
thequonient-.anto the: diviſor contains as 
often the diviſor, as thegumber multiply 
wagdoesunity.. Therefore it contains the 
| Qvifor- oftner than the number placed 
| Overiit-does,..which ought to be divided, | 
which:moſt not-bez{ince/it thwarts the na- 
-tuye-6fiiinifion; :and overturns the defini- 
' tionlately given of it. Secondly that the 
figurebe fuch a: one that multiplying the 
*divifof the: produtt 'may be. ſubſtratted. 
fromthe figures of- the dividend fo as 
-the-retnairider be not greater than the di- 
viſor, otherwile the diviſor would not be 
.{o often 'm the figures of the dividend 
placed over it as unity: is in the quotient) 
which argues the quotient choſen is too 
little. So that the. right quotient: is al- 
ways 
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a 
ways ſuch a figure that multiplying th® * 
diviſor, the produt may be ſach that it 
may be ſubſtraCted from the fignres of th® 

Aividerd placed over it,and if any remain" 
der be, it be leſs than the diviſor. , | 


(4. ) E xangle. 


? Now to Aivide $650 by 34, Firft;'1 
gh 34 'under 8670." Secondly; 1 fay'3 | 
twice in $,andIwrite 2.1 the half moon” ! 


for the quotient , | ; 

then I fay 2. times-| T 

3Jis6, 6 from's ' 28 4 
the fe! 11s 25 © $670) @ 8676+ & J 
daſh out '$'and 3 as 2, 34” 34 
uſeleſs and write 2 


overs, again 2 times 4. is 8s, which I ſubs ; 
ſtrat from 26,, the remainder 18 I write _ 
over 26 4nd Unhh'26 and 4: Thirdly,Imove 
the figores of the'diviſoroneltep: 
"the right hand writing 34'un+ 

Bot then Ifay 6 is 3 times in 18, butt _* 
I ſhould make'6 the quotient, it multiply- . ! 
Ing the diviſor would, produce a number 
Tacky Which theft gures*of the dividend 
ich” ris: pen, upon Which ac- 

Vi -+ 4 15'too great, cthoreſoe pitch 
va, leſs; VIZ. > "which A I 
cond _ 
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FX | {8 [CAN d 6 4s quO- t 
E* 7 tient placing, it after 2, II « 
33,” | then I fay 5: times l 
23 128 [15> which ali rn 
670(25|8670(25jtrom 18 leaves v 
344- 344- write 3 over $8 Glbing I 

Z | 3 [out 18, and 3 the firſt I 

| figure of the diviſor, | q 
| again 5 times 4 is 20, which from 37 there | x 
- Fematins 172. I daſh out 3:juſt now wrote | n 
GE pARES Pe laſt Ione of the diyifor | f 
figure. of the: remainder I} y 

1 _ viz. 1 over 3, letting 7 ſtand in the A 
- dividend as it did. Fourthly, 1 movecach |} 5 
- Cypherof the dividend, one. ſtep more to- || a 
"—_ right hand writing it under 76, | 'e 
and 1 fay 3 is. 5 times in17, | y 

X and I write 5.in thehalfmoon || t 

SE: 7 | then I ſay 5'times 3 s.15, 
28. | Which from 17 leaves 2 for a || i 
292... 3th inder,which 1 writeover || v 
| AE  Calbne. out, 17.404 3» a- || i 
1 Pin 5: F1mes 4 18 20%. \ RIych v 
J "3s 20 leaves 9». ſo I know | þ 
= " 255: Is Ls quotient Ci t 
u 

(45); Example... 4 

"Io aivide be 43> firſt ivlace 4 n 
unger 2499 Wren -+ under 24 AP ] 
coin ondly, 1 2y to.my {el 4186 | a 


times 


WW I I 
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and 4 the firſt figure of the diviſor, again - | 


6y 7 
times in 24, but Iknow preſently that the 
quotient 6. is too great, becauſe this quo- 
tient multiplying the diviſor produces a 
number that exceeds the figures of the di- . 
vidend under which it is placed, therefore 


I pitch upon one | Jy 

leſs, viz. 5 for my | Z40g6(5- | Z4ag6(5 - 
quotient, and Iſay | 48 AT: .; i 4 
to my ſelf or in my | | 


mind, 5 times 4 is 20, which ſubſtradted | 
from 24 the reſidue is 4, which I leave 
where it was in the dividend,daſhing out'2 


-” 


5 times 8 is 40, which from 40 leaves '©, - 
and I daſh out 40 and 8, thirdly, T move _ 


each figure of the diviſor one ſtep for» * 


ward towards the right hand ,' writing 
them under 09, then I fay in my mind '4 

1s never a time | RI 
in o under 24296 (50 Z4a96 (522 
which I placed | 488 i 4888 >? 
it, therefore I | 4 | Bi 7 
write © in the | 
half moon. I move again each figure of 
the diviſor forward one ſtep writing them 
under 96, and I ſay to my ſelf by thought 
4 is 2 times in 9, and I write 2 in the half - 
moon,thenl ſay 2 times 4 is 8 which from 9 
leaves 1 which I write over 9 cancelling 9 
and 4, Again 2 times 8 is 16 which from 
16 


E '68 Of Diviſion. 
16 leaves o, by which I know 502 1s the 
quotient ſought. - 
(5.) Example. 


| | To divide 47568 by 395. Firſt, be- 
cauſe the firſt figure toward the left hand 
is greater than the firſt figure of the divi- 


\, for, therefore I place the firſt figure of 


the diviſor exaCtly under the firſt figure of 
the dividend;viz.,3 under 7. Secondly,I ask 
my ſelf how oft 2 is in 7, and 'tis manifeſt 
thatit contains it twice ; but becauſe I am 


to have regard to the other Figures of the 
diviſor alfo, - if I ſhould make 2 my quoti- 


- ent, -and then go to amltpiying each fi- 
0 


E gure of the divifor by it; and 1o fall to 


_'{ubtrahend greater than the number from 
which I am to ſubſtratt it, which thing 
tells me 2.is too big, therefore I pitchupon 
1 for-my quotient, then I multiply 3 
: the firſt figure of the dis 
2 4 \ viſor by 1 the quotient, 
A 7568}. the product 3 I ſubſtract 
from 7 the firſt figure of 

the dividend, the remain- 

der 4 1: write over 7, Can- 


peer je: 


B- 395 


celling as well .7-of the; dividend as 3 of 


the diviſor, fo that the number placed 


over. 


Book, r. 


rating, . I ſhould 'foon meet with a | 
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over 9 the ſecond figure of| 

the diviſor is 45 3 which; 3 

being done I multiply (as| 46 | 
before) 9 the ſecond figure|]A 7568 | C 1 
of the diviſor by 1, and Il —— 
ſubſtraCt the produQ 9 from|B 395 

45 ſtanding over it, wri-| 


ting the remainder36,conſiſting of2 figures 
over 45, which | preſently cancel, as alſo 
9 the ſecond figure of the diviſor, as in: 
the Scheme: Which being over I fall to 
Multiplying and Subſtratting, as I did be- 
fore, viz. I multiply 5 the laſt figure.of 
the diviſor by 1 the quotient, and I ſib» 
ſtraCt the product 5 from 366 ſtanding o- 
ver it, the remainder will | 


C be 361, as In the Scheme. 
Thus we have made one ftep 


zot the firſt fignre of the 


into the work, and have 


3 


461 | 


A 7568 


C1, 


——OO—— —— 


B 395 - 


"eng as the rule pre- 
cribes. For the quotient 1 
multiplyed the whole diviſor B one part 
after another, and the produdct is alſo ſub- 
fratted-from-the number 456 placed over. 
it by parts, or one ſingle produt- after 
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another, and the. remainder 261 is lefG 
han the divifor B, And theſe are all the 
perations uſed in Diviſion, which areto. * 
the diviſor is to be 
moy'd 


bf 


Dr 


Fa. 


x repeated as oft as 


BEN, 
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moved forward in order to the getting a 
new figure for thequotient. 
_ Thirdly,-I move the diviſor forward 
toward the right hand; ſo that each of its 
figures are one ſtep. nearer the right hand 
than before; as in the ſcheme. So the fi 
- gures are rightly ordered for the ſecond 
operation which 1s to. be performed juſt 
as the former. Therefore I ask my ſelf how 
oft 3 the firſt figure of the diviſor B moved 
| forwardiscontained in 
*-g Ms 3 36, (for thoſe figures 
19,64 - © | it ſtands under,asisevi 
# Rue dent from the Scheme) 


—'tC 19 | andI findit to be con 

B 3935 | ? tained in it 12 times, 
x muſt I therefore place 

12 at the quotient ? | 
: Aires nv; © by no means. - For'T muſt ne- 
ver pyt-buta ſingle figare for the quotient 


(the reafon of which [I will fhew after: 


| - wards). But grant (as/it here -happens) 


thatthefigure of the diviſor be contained 
fo many. vimes in the figures over: it; that 
a-ſingle- figure: is:t06'titrie* to expreſs it, 
yet chat: thergredteſt of thefigures,' wit. 9 
- ray be plcedthere'z! miſt one therefore 
put 9: Graki lexone re. of the 'quotk 

ent? lanfiver,' non ire tryal be mat 


rent; 
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xeancelling the figures 36 from 
(ſabſtration' was mage, andalf rhe 
| 3 belonging to thegivitor, - as h 
with ['them. Again 2: Lau tipb 
Of phe quotient 9 by 9 the Tec 


Book.1. _ Of Diviſor. Ed 
you  ſh6uld alſo draw 9 into 3, the pro- 
duct thence. arifing. would be, 27, which 
fubſtratted from 36 leaves 9, fo that there ' 
would, be'91, froth which, the number pro- 
duced by img 9 the ſecond figure 


of the quotient, by 9 the ſecond Ng. | 
the diviſor, which is 8 13. may be ubſtratt- - 
£d;-:and much -more cx hs 554 Opampps þ 
the lame 9 belonging to t be guarient 6 nu 


tiplyed by 5 the laſt figure of the diviſor, | 
be ſubquted from. the number over - - 


After I have \thus reaſoned ..w 
Imay ſafely clap. 5 rn 4 Pp We 
figure of the quotient, .,and.by tha 
form 'the remainder -of the. Fs $7 | 
mulziply-9 juſt now placedat the quoticmt, "I 
by 3 belonging to the L 
diviſor, and the. pro-. till x6 

a oP ſbſtract. 390 

rom. $6; Standing; 0-. | 463. _-, 
yer-it, -the oangnges. WE: Ld S 
is 99 which 1 write;| zw-o-— [C915 
over. 6- in the fame | D ; Tinthn+Y 
Fratik that: g be figure. : eg | rept 
ajtiplyced {tands-iny 1 - Bc 


o "w F 
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* ofthe diviſor and 1 ſubſtract the produt Þ, 
81 from 91 the number plac'd over it, the ſ 
rethainder 10 muſt be plac'd over the num- { 
ber 91 (the ranks being always carefully 


. obſerved) then muſt 91 and 9 belonging || ; 
to the diviſor be cancelled. Laſtly I mul- i 
tiply theſame'9 at the quotient by the laſt i 
figure of the diviſor F and. ttie product } , 
45 Iſabſtrat from 108, (for that number p 


you muſt imagine to ſtand over'5) andthe £,, 
remainder 1s 63, which 1s to be wrote af- P 
ter C 19, and under it the diviſor, aline ( q, 
being firſt dfawn between them. By which 
is meant that after "the work, of Diviſion m 


- "Iover; there are 63 units left ts be'di- Y 


 'videdby the divifor 395. Of which weſſÞ. 
' ſhall largely treat in the following Book. |... 


Demonſtration.” et "tg 


No other proof need be brought of this 7, 
way of dividing, than what was beforef 
laid down about dividing any number by ;.. 
a digit or ſingle figure. For thoſe docu-ſ ,,. 
ments that- were uſeful there, are all like- 
wiſe to be obſerved here. If anydifference 
there be it ariſes from a greater number off 
figures that the diviſor conſiſts of ; each} 


of which muſt be drawn into the figure] q,, 
placed at the quotient, and the kvgle pro it, 


FOG 
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ducts. to be ſubſtracted. from the:number 
ſtanding over them, the, ſubduRions bein 
ſeverally performed.. Touching whic 
way of working it may.,not to ſome be ſo 
| evident, how the whole diviſor B 395 can 
be drawn into. every, figure of the quott- 
ent, when thoſe are multiplyed by each fl- - 
gure of the divifor, and the ſingle prodults + 
are ſeverally; ſubſtrafted from the numbers 
placed over them; . eſpecially when the 
work of multiplication is performed not - 
teginning at the laſt figure 5 of the multi- 
plicand:; B 395, as. the cuſtomary way of 
multiplication is, but at. the firſt figure.3, _ 
nor is the. uſual manneriof.ſubſtraQtiog_ obs © 
frved, which begins at the 1ſt rank firſt 
and ſo onward; . To this difficulty it may 
be anſwered, that, though, the manner of 
working be ſomewhat different from that 
- | before taught and accuſtomed (the eaſe, 
" conveniency and ſpeedy diſpatch of diviſe 
on requiring it) however no change or al- 
Jy teration ariſes from ſuch difference of 
x working, but the {elf-ſame thing is per- 
'| formed at laſt, and comes all to one, juſt 
asifeach figure of the quotient were drawn 
into the whole diviſor at once, and the 
whdite product thence ariſing were ſub- 
Aucted from the numbers ſtanding over . 


| 


Ja 


E F For 


- © Freond Fgureof the divitor,that is into 90, 


, ary the fame number will be tefr, which a0 
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For let; ns' bot. review the later operati. 
Str of The preceding example, in which the | 
Laſt figure bf ie © quotient 9 ought to be th 
drawn into the divifor B 395, and the Þ| © 
produt to be fabſtratted from 3618. Now Py 
the figore 9 belonging to thequotient, i; $ 
firſt of all drawn into the fignre 3,thar s | 
the nmmber 300 becanfe two other fl; 
gures are behtnd it ) and -the product if 
"Tis Rcondly drawn intog, tel 


* and the produft ts8190; and laft of all in- 
. to 5-and the produtt is $. If therefore | 
theſe- 3; prodntts- ( whoſe” fam makes the} - 
" WHamber 35 5 protinc'd by drawings into]: 
. the whole arvifor B 395) be feverally ſab] 
dated from' 2518 ; ar is tet the firſt 
number-2;60be fabſtratted fromit ; then oh 
from ihe renzinder 913 the ſecond num- 's 
ber V1o, and laftly from the remainder "K 
Or dape 168 the third 45, of necef- 


would have remained, if the whole intire 6 
number 3555 {the fiim of the threeſeve- at 
ral produts) had alf at once been ſubdutt- fc. 
ed from 36185. - For both ways on Ny 
number of unitres are dedoatted fr bl ox: 

fince that any whole is equal to all i ear 
- put together. Nor can any oder ed thi 
ence ariſe upon the Account of ſubſtraQi- ad 
on 


4 
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on, by reaſon the work begins at the fur- 
thermoſt rank toward the left hand, and 
goes onward toward the right. For thoſe 
nulla*s hanging at the firſt number 2799 
(by reaſon they are always as many as are 
the figures of the dividend 3618. that fol- 
tow its'part 36 ftandin 


A 3618, rightagainſt 27 asintl 
——— | C 19] diagram ) remain un- 
B 395... toucht, and are kept ins 


| tire for the next ſubſtra- 
2700 | Qtlon, And fo forward 
' $10. | it. happens be the partial 

. 45. + | numbers produced 


© —— drawing any figure of the 

3555 {| quotientintothediviſor) ' 
t never ſo many. .Since 
things are thus, 'fince I {ay according to 
the way laid down the partial multiplica- 
tions, and partial ſubſtrations of the pro- 
dots from the dividetid perform, the ſame 


ation and total ſubſtration) *tis maniteſt 
that this way alſo of dividing a number'by 
adivifor confiſtitg of divers figures is wel 
E 2 done 
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done by. means of the. foregoing Rule: 
" Which was the thing I intended to demon. 
ſtrate. | 

Whilſt I was working the foregoing 
Example (a caſe happening wherein two 
figures might ſeem rightly to be placed 
at once in the half-moon) I affirmed that 
two figures could never be placed at the 
quotient, and made promiſe to give the 
Reader the reaſon of it, which I intend 
here to make good. Let that ſame caſ 
be propoſed once again. *Twas askt hoy 
oft in 36 the firſt figure of the diviſor D 
ViZ. 3 was contained. Now this 1s certain 
that if we look upon the figure 3 alone 
without any regard had to the following 
figures, it is contained in the number 


\ ſtanding over it 36 twelve times,and ſo 12 


was to be placed at thequotient. But be- 
cauſe the other figures alſo of the diviſor 
9 & 5 are to be regarded,ſince they as well 
a$3 are to be multiplied by the figure put 
in the quotient, that the produCt may be 
ſbdufted from the dividend E, than 
which the product muſt neyer be greater 
as is before declared. Therefore I poſt 
tively ſay, that 12 conſiſting of two figures 
*3s fo far from being clap'd in the quotient, 
that not ſo much as 10 which is les than 
-- 12, and the leaſt number that canbe ex- 
preſſed 
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FT*:c.Y 
preſſed by two figures ought to be put 
there. The reaſon 1s becauſe the number 10 
placed at the quotient ought to be drawn 
into the whole diviſor D 395, and the 
produCt ought to be ſubſtracted from the 
number ſtanding over it E 3618, whether 
multiplication and ſubſtraction be perfor-- 
med piece-meal, each figure being taken 
kverally or the whole diviſor be multi- 
lied, and the intire product ſubſtratted, 
or the thing comes all to one as was before 
ſhewn. But if the diviſor D 395, be mul-' 
tiplied by 10, that 1s, if you put a o after 
the 5 (for fo you multiply it by 10, as 
was taught at page 42) the produtt be- 
comes greater than the number over It 
3618. So that 3950 cannot be ſubſtracted: ' 


from it, upon which account 10 placed at 
the quotient 1s too big according to what. 


was taught, page 64 Now that 3950 
wade by drawing 10 into the diviſor 395 
is greater than 358 is evident from 
hence, becauſe 361 that remained after 
the firſt operation was over, ought to be 
leſs than the diviſor 395, and that inequa®. 
lity lyes 1n thoſe three f:gures of each num- 
ber”, which cannot be taken away by put- 
ting any figure whatſoever to both num- 
bers, for the figures ſo added will apper- 
tain to the firſt rank , whoſe greater fi- 

E 301@ gure 


D 9959}Cr1# | 
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Sure is leſs than 1 that ſtands in the ſecond || , 
Tank - Therefore although 8 be added to 
the lefler number 361, and © clapt behind 
the greater, notwithſtanding this number 
ſo made 3618 will always be leſs than 
3950. And therefore the quotient will 
be always bigger than it ought to beif 10 
- be it 3; wherefore a number always leſs 
than !1o muſt be ſer for the quotient. But 
there's no: number leſs than 10 but what 
35a digit, becauſe 10 is the. leaſt number 
of all that conſiſts of two figures. Upon 
* which account what was athrmed is mani- 
-  feſtly true. 


þ (3.) Example. | 
” >, Todivide 2142178 by 352.1.I place 352 
= , under 2142178 writing it under 142. 2.1 
fay,to my ſelf 3 is 7 times in 21, but if l 
ſhould make 7 the quotient it multiply- 
- Ing thediviſor the produCt would be great- 
er than the figures of the dividend under 
”. which'tis placed, therefore | make choice 
$: | of a lefs,, viz. 6 which 
330 . write in the half moon,and 


*  Zxg2178 (6 | | ſays times 3is 18 which 
- "IgZ ſubſtractted from 21 leaves 
3 which Iplace over 1 can- 


celling 21 and 3, again. 6 times 5 is.30 
which from 34 leaves 44 I let 4 ſtand asit 
did in. the dividend, cancelling 3 and 5, 

| bo again 


L 


no 


C0 , 
£ 
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again 6 times 21s 12 which from 42 laves 
30, which 1 write over 42-cancelling 42 
and 2- Thirdly, L move each figure of 352 
one ſtep forward, writing them under 
301, and I ſay. to my ſelf 3-is 1 time in 
3, but ſhould I make 1 my quotient, I 


Of ſhould be forced to ſub- 

1s | frat - a greater number 330 

It] from a leſs, that is the Zr4qz178 (60 
it | product of 352 wultipli- | 29227 

Th ed by 1 from 301 placed 35 

i j over it, therefore 1 write | 


© in the half moon, omitting ſubſtraQion 
for this time, becauſe 352 times © is 0; - © 
Fourthly, 1 move each figure of 352 the. ? 


> | divifor-one ſtep forward, writing it under ' 
lf 047, and I fay 3 is 10 times in 30, but _ 
[ | 1 is too great, for « quotient muſt be ab 
- | ways a ſingle figure, ſol take g inſtead of * 
© | 10, but ſhould I makeg the quotient, the 
r | product of the diviſor by 
© | 9 would be greater than 2 
|] thenumber lam to ſub- 6 
| | ſtrat it from, therefore | $3901 
| } lwriteonly 8 inthe half- | 2z42x78(608 
| moon, and I fay in my | 35222 
" | thoughts 8 times 3 1s 24, | 359 
| which from 30 leaves 6, 3 

which I write oyer ©, | | 


E 4 


cancelling 3oand. 3s again. $ times 5 


is 405 . 
which 
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which from 61 leaves 21, I write 2 oyer 6 
leaving 1 as it was In thedividend, can- 
celling 6 and 5, again 8 times 2 is 16,which 
fubſtrated from 217 (for 2 the laſt figure 
of the diviſor {is : ſuppoſed to ſtand under 
thoſe 3 figures of which we gave the Rea- 

der notice before) leaves 201, Idiſpoſe of 
theſe three figures thus, 1 let 2 alone over 
6 as *twas before, I write the o over 1,and 
I over 7, then daſh out 17 and 2. Fifthly, 
I move each figure of the diviſor forward 
one ſtep, wriring it under o18, and I ſay 
- Sis6times in 20, but this quotient being 
-  toogreat I write only 5 in the half-moon, 
 Ffaying 5 times 3 is 15 , which from 20 
' leaves 5, I daſh out 20 and 3 (the figure 
- multiplied, and the figures ſtanding over 
: it) writing 5 over the o, again 5 times 5 


225 51 leaves 26, I 
656 cancel 51 and 5 
33@9r writing 26 over 
2142x783 (6085 255 | 51, again 5 times 
352222 | | 21510,which from 
3555 268 leaves 258, I 
33 | daſhout 6 and 2, 


and leaving 2 and'8 as they were. The 
remainder after diviſion 1s done Is 258, 
. Which I write with the quotient. writing 
| under 


1s 25, which from - 


writing 5 over 6 


0 
0 
[4 
y 
2 
C 
f 
h 
( 
\ 
[ 
t 


J 
p 
{ 
I 
| 
7 
, 
2 
) 
- 
; 
) 
1 - 
I 
) 
p 
$ 
1 
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under. it the diviſor, whereby I know that 
608 5 ;4: 1s the a notient ſought. 

But becauſe this way of dividing may 
fem difficult” to a learner, I'le ſhew him 
another manner of dividing longer I con- 
fels than. the before: delivered, but much 
eaſier and *tis thus. 

Firſt, 1 place the diviſor juſt as 1 did be- 
fore. © Secondly, 1 ſeek: how many times 
the laſt (furthermoſt toward the left hand); 
figure of the diviſor is contained in tho 
placed over it, then 1 cancel . the diviſor; 
but write it in another place by it ſelf,and 
under it its product multiplied by the quo- 
tient j1ſt now found. If this produQtex- 
ceed that part of the dividend under - 
which the diviſor is placed,, I make choice 
of another figure for the quotient leſs by. 
one than the former, by which I1:multiply 
the diviſor, if the. product ſtill be greater 
than. the figures of; the! dividend: under 
which the diviſor is placed, 1 pitch upon 
another leſs by one than that juſt. before 
choſen, by which 1 multiply the diviſor« 
And I go on after the ſame manner till 
have a product leſs than, that part of the 
dividend under which the divifor is plac?ds, 
which produCt I write under the figures of 
the dividend that are over the. diviſor 
from whom it. being ſubſtracted;. alter the 


E. J -reE- | ; 
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remainder I write zares of the di- 
vidend under which the diviſor has not yet 
been placed. - Thirdly, I 'move each cy- 
pher of the diviſor one ſtep forward to- 
ward the right hand, going over the ſame 
work again, I clap the quotient fonnd in 
the half-moon. Doing after the like man- 
ner till the diviſor has been placed under 
a11the figures of the dividend | findat laſt I} - 
 Iinthehalf-moon the quotient I ſought af- 
. ter. An example or two will maketheſe I , 
* Rules mighty plain. f 
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-(1.) E xample. 


*:To divide 2142198 by 352. Firſt, 1 
place 352- under -2142178, writing It un- 
der 142. Secondly, I ſay 3 is 7 timesin 
It, and1 cancel the diviſor, -but I write 
it-apart,” and gnder tt its produdt by the 
- quotient 7 fonnd, this produCt is 2464 
* . Which exceeds 2142, under which the di- 
'vifor 352 is placed. Knowing therefore 
-xzhat the quotient 7 is too great, I take 6 
Þy which 1 multiply the diviſor 352, the 
-produtt is 3112, which is leſs than 2142 
vhdet which the diviſor is placed , fol 
write 6.48 the half moon 'for the firft fi- 
gore of my quotient, and Hubſtrat 2212] 
$e product of the diviſor 252 by the quo- 
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"| tient founds, from 2142 that part of the - 
t | dividendunder which thediviſor is plac'd, 
the remainder tis 30, andafter this remain 
- | der | write 178 the remaining part of the 
© | dividend under which the diviſor has not 
i} yet been placed. 


r 
ty 2142198 (6 For the firſt figure- of the 
RY 2 FZ quotient. 
e | 2112 | 
4 145; op 35% 352 
30{[178: | © 73 > Op.” 
7 2 464 2172 
1- 


1 Thirdly, I move each figure of the divi- 
© ſor one ſtep forward; writing it under 30, 
Ch and I fayz fsonce in 3, bur: iving at 
+] firſt ſight that 352 the produttof the divi- - 
- | for 352, by the quotient found exceeds 
© 30x under which the divifor is placed, F 
6 | write 0, leſs by one than 1 in the half. 
©f moon, ant T cancel 352, - without ſfyb»' 
2 | ſtracting-any thing fromthe fignres. ſtands 
ing over the diviſor, becauſe 352 by vis 0. © * 


Ck 


214217$ | 


_ — 
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2142178(60| For theſecond figure ofthe 
35Z- . quotient. 
2112 
X 3-5-0 oh 352 352 
zo| 179 7 6 


Fourthly, I move ofie ſtep each figure 
of the diviſor writing it under 017, andI 
fay 3 is 10 timey in 30, but (I know full 
-. wellI muſt not take a figure greater than 
* 9 for the quotient) To I take 9 ata venture, 
- afterward I cancel the diviſor 352, but 
* Iwriteit-a part, and under it Its product 
- by. the quotient 9 juſt now found, this pro- 
duct. is. 3168: which exceeds 3017 under 

which the diviſor 352 is placed, therefore 
* Itake 8 by which I. ultiply 352, and the 
_roenst 2816 not exceeding 3017 | write 


- mainder is 201, after which, I write 8, 
| wager which the. diviſor has not yet been 
* placed. fc 


2142478 
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- 8 in the half-moon, and ſubſtraft 2316 the' 
| Product of 332 by 3 from 3917 the re-- 
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35Z 
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For the firſt figure of the ' 


Fifthly, I move one ſtep each figure of 
the diviſor writing it under 018, faying 


3 1s 6 times in 


I write it apart, and under it its produ@ 


by 6, which is 


under which 352 1s placed, therefore I 
take only 5, by which I multiply 352 and 
the'produ@t” 1760, being leſs than 2018, I. 
write 5 in the half-moon, and I ſubſtratt 
1760 the produdt of 352 by 5 from 2018, 


the remainder 
the quotient w 


So the work is done, not ſo ſpeedily I con- 


- 


quotient. 
352 352 
7 6 
3464 2112 
For the third figure of the | 
quotient. | 
352 352 
'S g :- ol 
| 3168 2018. 7 


20, then I cancel 352, but 


2112, which exceeds 2018, 


is 258, whichI write with 
riting nnder it the diviſor. 


feſs 


q 
« - 
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| feſs as when we.made uſe of the firſt way, | 
| bit however with ten times more eaſe, ſo 
* that without doubt this way is far more 


- convenient for a beginner to practiſe by 
than the former. 


2142178(6085345! For the firſt figure of 


35Z the quotient: 
2112 
Pam | 352 352 
30{178 | 7 6 
352 | FE pp arte cs 
35Z | 226% 2112 
2816 
—_— | For the third figure of 
201 's x the quotient. 
3.34 | 
4760 --"SS8.;-:- -- I 
\ 3x63 © 2316 
For the fourth higure 
| , of the quotient, - 
RN 
1 9, $ 


(2.) Ex- 


| Book.1. Of Diviſion. 87 
| a.) Example. 


To divide 73 394561 by 179. Firſt, I | 
place 179 under 73394461, writing tt - 
under 733. Secotidly, I fay 1 is 7 times 
in 7, but knowing at firſt ſight 7 is too 
great, I make choice of '6, and I cancel - 
179, but I write it apart and under it its _* 
produ&t by 6 the quotient found , this 
product is 1074, which far exceeds 733 
under which the diviſor 179 . is placedy * 
therefore I pitch upon 35, by whictFI-mak © 
tiply 179 the produ@ is 895 which. exs 
ceeding 733 under which '199- is placedy 
I am forced to take but 4, by which once 
again I multiply 199 and the produ@t 716, 
not exceeding 723, I write 4 in the half 
moon, and I ſubſtrat 416" from 9533 the © 
remainder is 17 , after which. I write © 
94561. "2 


73394561(4] For the firſt figure of the 
F79 quotient. | 
po RC I 


—_ - 
——c —— — 


YoTt 395 716 
Third» | 
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* Thirdly,lmoveeach figure of the divifor 
| one ſtep forward,writing it\under 179,and 
- Ifay 1 is oncein 1,and perceiving preſently 
that rhe product of. the divifor by the quo- 
tlent-1s 179 which is not greater than 179 
plac'd - over. the diyifor, I write 1 in_the 
half-moon, & I ſubſtra& 199 the produdt of 
the diviſor 179 by 1 from :t79 under which 
the diviſor is placed, and there remains 0. 
 . Foutthly,I move each figureof the diviſor 

one-ſtep forward writing it under 0043and 
perceiving chat 1 is-never a time in o, I 
 Write'o/in' the half-moon, and cancelling 


under 045, but ſeeing alſo that is never 


a time in'o; under which I have placed it, 


I write another 0-1g the halt-moon, can- 
celling 179. = 

- »Fifthly, I move each figure of the divi- 
ſor one ſtep -more: forward: writing: it un- 


der 456, andI fay 1 1s 4 times in 4: but 


knowing at firſt {ſight that 4 is too great, 
I take 3 only and I cancel 179, but I write 
it apart and under it its product by 3, 


* this produttis 537, which exceeds 456 un- 


| "der:which 179 is placed, therefore I pitch 
upon 2, by which [ multiply: 199, and 
the product 358 being leſs than 456 | write 
2 in; the half moon. and | ſubſtratt 358 
* from 456+the remainder is g$ after which 


[I write 1. 73394561 


| thedivyifor 179 L put it one ſtep forwarder | 
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73394.561(41004| For the firſt figure of 
x79 the quotient. | 
716 | 
met 179 $79 1008: 
1719456 6 5 4 
YTg 
179 Yo7Tk O3g5 716. 
coolascr For the fifth figure of 
rag the quotient. 
x79 | 
179 179 179. 
358 $ 3 2 
| o8/r 337 358 
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p 
* 
C | 


Laſtly, I move each figure of the diviſor 

179 one ſtep forwarder, writing it under 
981, and I fay ris 9 times Ing, but know- 
ing preſently that 9 is too big, þ take 8 
only, andI cancel 179 but I write it apart, 
and under it: its produCt by 8, this pro- 
duCt is 1432, which exceeds 98 r, I there- _ 
fore take only 7, by which I multiply 179, 
the prodv@ 1s 1253, Which alſo exceeds 

\ 0 98r, fol take only 6 by which I mnltiply 
\ £179, the produtt is 1074, which alſo ex- 


 Nceeding 981, I am conſtrained once again» 


to 
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to take but 5, by which alſo I multiply 
1” and the produdt 895 being leſs than 
991, I writes inthe half-moon, and Iſiib- 
ſtrat 895 the product of 179 by 5 fram 
981, the remainder. 86 I write with the 
. quotient,writing under it the divHor 179. 
$0 the work being donel know 410025-55 


E : - y- S R 
- -_ Ww 
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Is the-quotient ſought. | 
273394561(410025;4-[For the firſt figure 
x79... 1 of the quotient. 
'F 7.16 PET'S - | | 
ty | 6 1179 179 179 
-. . , #7;9456l T0 4 
x79 Yn SCG re 
179. xYo74 gg 716 
2 $00/4561 For the 5th. figure. 
| #79 | 
£79 +79 |. #19 
110: 8 | .: 1 z 
& 9:11 IIS. IT i F- 
act we \ 537 358 
o8}1 | 
x79 [Forthe 6th. figure. 
Gn) 395 | 
$43 CHD. 179 179 179 179 
86 a 1/2. 1.--< 
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1432 1253 1074. 895 
I ſhall 


QB 


© B-.O 


Sy ay 5 a” 7X T,& 
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I fhall ſhew the Reader one way more of 
dividing, which, though it differ very lit- 
tle from, the former, yet I think it nof.a- 
miſs to Jay:it down,; and *tis. thus- To 
divide 7568 by 395» place them as 1n the 
ſcheme, 1magin notwithſtanding the. di- 
viſor. to be placed under the three firſt fi- - 
gares of the dividend, and under the laſt * 
of them clap a prick or point, that ſo I 
may know how far 1 have gone the firſt 
bout. . Then I fek how oft 3 is in 7, but 
before 1 put. any thing ia. the half-moon, 
I pps upon :t to know whether I may 
ſately do it. After tryal 1 find 3 can becon- ©: 
tained but ance in 7,therefore.T put 1 after- * 
C, then 1 multiply the, diviſor. B.by x | 
that the  produdt nay be D, which 1 6 _ 
write under the quotient, that its.laſt i - 
gure 5 rap. tag dire&tly under 1 the firſt fi- * 
pur of the quotient. Then-1 write the | 
e product under that part of the divi- 
dend under which the diviſor accarding.to 
the firſt method of dividing ſhould have 
{tood, ſubſtrafting it from 756,and I write 
the remainder 361 under, after the-ordi- 
nary way of ſubſtraction. This -being  *? 
done I -move each .figure of the diviſor - 
one ſtep, forward, that -is I write 8 (the 
next figure to that that has. poiat under) - 
after the Temainger [making it one 2o- 
er 


ber that - is next to be divided: Then 


I fancy the diviſor B to be wrote un-. 


der it juſt as if it were a new number to 

5 | be divided, fo as its 
A 7568] B 395| firſt figure '3 may be 
D 395 | C 19] juſt under 6, and the 


| 


43 E 3 18D 395 | poſed to ſtand over 3. 
F 3555 F 3555 | Then I ſeek how oft 


G 0063] ———| be placed over it;rum- 
1A 7568 | bling the buſineſs a lit- 
| tlein my mindI pitch 
upon 9 which I make the ſecond figure of 


the quotient, then by it I multiply the 


diviſor B 395, writing the laſt figure of 
the product F 3555 directly under themul- 
tiplier 9, which fame prodnCt write alſo 
under E, then ſubſtract it from E. The 
remainder is 63, Thus the work is done, 
there being never a figure of the dividend 


-. left to. be added to the reſidue. If the 


Learner liſt to know whether the work 
be rightly performed let him do thus, Un- 
der D and F let him write G as is uſual in 
addition, then let him add theſe "three 
numbers D, F and G together. The ſum 
of them is the dividend if the work be 
rightly performed. | 
The Reader could not chooſe but take 
; notice 


—— | number 36 may be ſup: * 


'G 0063 | 3is'in 36 ſuppoſed to 
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notice that the main difficulty of diviſion 
lyes in getting a fit quotient, ſuch a one 
[ mean that multiplying the diviſor makes 


a product, that is neither fo great as to 


exceed the figures. of the dividend under 
which the diviſor is placed, nor yet fo 
little as to leaye a remainder greater then 
the diviſor. - Several ways. has been in- 
vented for removihg this difficulty,which 
when the firſt way of dividing (where can-, 
celling the figures is part of the work) is - 
put in practice is very. great. Of theſe: 
ways I ſhall lay down three or four., __ ©. 
FAS WER / > | RO, 
:, If the Reader in praQtifing the firſt way, 
of diviſion chances to pitch upon a quoti- 
ent too big he may thus reCtifie it. Sup- 
poſe the product made by multiplying-the 
diviſor by the quotient exceed the figures 
of the dividend. under which the, diyifor. 
is placed, 'tis a certain Ggn the quotient is 
too great, therefore I add the diviſor to 
that part of the dividend from whence 1 
ſhould have ſabſtraCcted the produCt of the 
diviſor by the quotient, .had_ it_ not been 
oo big, as often, as is neceſary,” that. is 
till Thave a number ;greater than the ſub- 
trahend. . After which I take away as ma- 
ny unities from the quotjent, as the divi- 
lor was added times to the figures placed 
D3EOgE. 
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over it. By this means T meet with a fit 
quotient. One Example” will make all 
this very plain. 


Example. 


To divide the number Aby B. Firſt 
of all you try how often 1 the firft figure 
of the diviſor may be contained'idi 9 the fi- 
gure of the- dividend right over it. Here 
the learner will be often put to'a plunge, 
by reaſon this tryal is ſeveral times to be 
repeated, for the diviſor confiſting of ma- 

- ny figures in chooſing his quotient, he mpſt 
ave Tepard to them all. . But- without 
more ado. gheſs as near as you canand ſup- 

poſe 1 tobe 5 times in 9, placing F in the 
walt-moon, by which multiply 1, ſybſtract 
the produ&t 5 from 9 thatis rightover it, 
the reſidue wilt be.4," cancel 9 and Tand 

rite the remaining figure 4 'over 9. 

* After that 9 multiplyed by 5 makes the pro- 

; outt 4. greater than 42 under which 9 is 

; gre , ſo that cannot fubſtra@t 45 from 

| It. Therefare'5 is toobig. Thelearner 

'* fipdingho has pitched upon a wrong foie 

| for the quotient, doing thus.he will meer 


- 


 witha right one that will ferve his turn. 
\ Lethim add to.42 too little for 45 to be 
* <tbſtratted from it the diviſor 19 as often 


S=Xa fn nd- B- ho 


as 
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as is neceſſary, that 1s till ! 
42 exceed 45 the ſubtra- 
hend. Here. once adding . 46 
it is enough, for by this | 
addition 42 becomes 61, a a6 
(which I place over 42 as |—— pit: 
in the Theme)greater than 19 (54 2 
45: Now ſubſtratt 45 from} © _. * 
61, the remainder 16 to be'placed..over 
61.,is the true number that. ought to be 
left,had the figure placed in the half-moon 
'been the right one. Which 'fit quotient 
will preſently ' be had, if I take away as 
many unities from 5 as the divifor was ad- 
dedtimes to the number placed over it, 
that fo it might become greater than'the 
ſubtrahend. As here the divifor 1 9 was 
added once to 42 which, made 61 Brraehs 
Mm 5 that 


than 45,thereforeT take't once fromy rt 
1t may become 4, the quotient that ought 
tobe, with which you muſt continue your _ 
workrejeCting the former.If the learnerhad + 
pitcht upon 6 for his quotient and fo had 
gone on with his. work, thediyiſfor 19,muft 
have been added twice, that fo theRegder 
might light. upon. a number greater than 
the fubtrahend, and _vpon, that- accoupt 
twounities muſt have-been raken from 6, 
the'figare placed for the quotient ; that fo 
the right Fire 4 might be met withal, as 
| alſo 


IC 
- 
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carried on. 

If the diviſor had conſiſted of more than 
two figures, the laſt of them muſt have been 
multiplied by the new reCtified quotient 


, juſt, as if it had been firſt of all made 


choice of, As in the former Example, 
had the diviſor been 196 inſtead of 19, 
the figure 5 being rectified and changed in- 
to 4 while the practitioner was buſie Sout 
. 19, afterwards the remaining figure of the 
divifor 6 oughtto be multiplied by the new 
quotient 4zand the product 24 ought to be 
bſtrafted. from 160 placed over 6 after 
"the uſual way of dividing. . If at any time 
the Reader ſhould have occaſion to divide 
1 
"W ter the common way by cancelling 
Apares as he goes along, this- trick of 
'mending the quotient juſt now taught him 
will ſtand himin great ſtead. 


mop Ngpres and he would perform his 
OrK a 


*-  Onthe other hand if the Reader pitches 
'pponi a figure for the quotient too. ſmall, 
*which cangot be perceived till the work is 
"done, ſince. the only ſign. of its being too 
little is that theremaining number after the 


produdt of the diviſor by that gars -" bl 
ub- }/ 
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alſo the ſame number. 16, remaining after 
ſubſtration with which the work isto be 


.a.great number by another conſiſting of | 
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/ | ure is ſubſtratted from the number ſang. Y 
diviſor, and upon that ſcore may again” 
te divided by the ſame diviſor. To re- 
medy this do thus. When it fo happens 
that the} remainder ( the product of the 
diviſor by the quotient being ſubſtrated 
from the dividend over it) is greater then 
the diviſor, in this caſe let not the lear- 
ner move the diviſor in order to begin a 
{cond operation, 3. e. to find a ſecond fi- 
pure to be placed in the half-moon, for 
that he was about is not yet finiſhed ; but 
kt him divide the remaining number that 
proves greater than the diviſor, bythe 

me diviſor as it ſtands, juſt as if he were 
beginning a new work. However he muſt 
I take notice that as the diviſor is not mo- / 

ved forward, ſo neither is the ſecond quo- 

tient to be placed one rank beyond the 

firſt,but in the ſame rank with it, that of 

two they may become one; as proceeding 

from the ſame operation had it been right- 
ly performed. An Example will make this 


| 


__ - TI V ww - er 2 Y & 4 =" Aa 


\ 


plain. - HUD 
= As for Example. 
” The number A is to be divided by the 


number B, - One muſt ſeek firſt of all how. - | 
vl | F oft 3 


) 
) 
) 
; . 


ig. oyer the diviſor is greater than the > : 


oft i the firſt. 6gure of the diviſor, js cat 
tained in.,9.placed over. it, \uppol-it” 
be contained thrice;; place 3 at.C: for th 
quotient, by the help of which the,neceſſs 
xy, multiplications and ſubſtractians, being 
performed, .the,;remaining .nwmber, is; 35, 
which exceeds /the .diyMAr - 19». thereſa: 

divide agaift, 35.by-1.9,that is;try how aft; 
the firſt figure.of the diviſor 1s containedin 
the figure 3:placed over it, imagin that ric} © 


4 


once 1n it;therefore 1 .is:to be plated at. the] * 


. | quotient, .not Juſt after; || * 
ETSY "that's there ft. by f 
2. -4 in the. ame rank withit, | * 
36 - _ - | viz.underasintheſcheng, ff © 
B65 | that. by. adding them,outÞ] ? 

A .gz1 |: may,come 44 this laſt work & 
— | -being done, all the.nun-|l * 
B xg .(C 34... bersare reſtored,hoth the] ? 
— I | quotient 4.and allo the re- 
maining number 16 place} - , 


over 25,which islefs than the diviſor 19,6 
that now:the ſame diviſor may be move 
Forward in order to begin the following 
work. The Reader may take notice that in 
caſe the right figure to: be placed in the 
quotient cannot eaſily be lighted upon 
twill be -better to take a figure too littk 
. than one too big,- for the. former will 
.things to rights ſooner and eaſier than = 
: | ; other, 
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other, -But take which he will his work 
will go forwards, for let him ſtray either 
one way or t' other, the fleight juſt now 
taught him will quickly-bring him into his 
Way again, | 


:- 
The ſecond way to eaſe the toyl of Diviſion. 


F : X Wn ” 
” This way 1s the ſame with that laid 
ti down when we were about multiplication, 


though here we make another uſe of it. 
'3 And before I teach it the Reader I cannot 
at forbear to tel] him that when the-dividend 

and diviſor conſiſts of many figures each 
K, this method will wonderfully help the 

young or old practiſer, for-in my opinion 
70 by this means Diviſion is no harder than 
m- addition. The-Example I ſhalllay downito 

jlſtrate'- the buſineſs is'for plainneſs fake 
in ſmall numbers, but 1. would haye :the 
Reader make uſe of it when he has occaſion 
to work upon great ones. ' 1908 
If therefore the number 'A were to'be 
divided'by-B, let the Reader make a par- 
ticular: Table for: the diviſor B after the 
ſame -manner the  Maltiplication' Table 
was 'before framed in-page 31, and'as 
here in the ſcheme by -adUing - 19- to'it 
Helf, then to the ſum-38 that-it-tmay be 57, 
and-f{o on,. placing- the nine:digits on the 
G. F 2 left * 


. 
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left hand anſwering to theſe ſums. Make 
vie of the Table to accompliſhthy intend. 


ed purpoſe thus. The number: 19 ſhould 


Ag217 B -— 19 Ca35 

79  1——19 
a—=—— 39 

- Free 
{YET 
$5 

6—-114 

2 -T33 

8—-152 
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he written under 92, therefore ſeek in the 
Table for the next leſs number than 92, 
this number is 76, over againſt which on 

the left hand Rands 4, thesefore make 4. 

the quotient, then ſubſtrat 76 from 92 

. that the: remainder may be 16, to this 
number adding the following figure 1 of the 
"dividend A -(for by this means the divi- 

- - .for is moved forwards) ſo you have the 
 -number 161 to bedivided the next bout. 
' Seek therefore in the Tableeither for 161 
or the number next leſs than it, and that 
numberis 152. over againſt which is pla- 

- -ced$, which is to be the ſecond figurevf 
*  . thequotient, then the number 152 bay 
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fabſtrated from 161 the remainder is 9, 


10 of the dividend A, fo I have 97 which 
comes next to be divided. Therefore 
this number or the next leſs than it being 
ſought in the Table you find 95, againſt 
which ſtands 5, which 1s to be the third fi- 
eure of the quotient, then ſubtra&t 95 
from 97 the remainder is 2. Thus you have 

. done your work with as much eaſe and 
pleaſure as can be deſired. 


A third may of ſhunning the difficulty of 
Diviſion. 


When the diviſor chances to be a com- 
pound number (5. e. fach a one that ano- 
ther number beſides unities can divide) 
which may be produced by multiplying 
two other numbers one into another, as 
24 which is gotten by-the numbers 6 and 
4multiplyed into each other. Then the - 
dividend may be divided by either of theſe 
two numbers, the quotient ariſing from 
. | that diviſion may again be divided by the 
other number, the quotient of this laſt 
diviſion .is the ſelf-ſame with that the pro- 
- | pounded number divided by the whole di- 
viſor would produce. For inſtance, were: 
the number A to be divided by B, the quo- 
F 3 tient 


e | 
. | cloſe to which I place 7 the laſt figure  ' 
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| | |tient would be'32; 
A 768 Which quotient 

| — would be made, 
B 24 (C32 \werethe ſame num. 

W | ber A-divided; by 6 
A'7683 | and: the qvotient 
_ thence. ariſing E 

Ds (E128 [128 wereaMin di- 
A F. 4 (C32 ome 
A fourth way of *eafing Diviſion, 
Whenſoever the diviſor has one or 
-more nulla's for its laſt __ the work 
'- of diviſion is performed, it you caſt: away 


I thoſe: nonghts: and as many figures-of the 
dividend, -and then divide the remainder 
of the dividend by that of the diviſor, if 


E.. any thing remain after diviſion is' over, 
- .joyn toit thoſe figures before caſt away, 


all which write cloſe after the laſt figure 
of the quotient with the whole diviſor 
under it fra&tion-wile. 
A -— #2 As ſuppoſe the number 
A were to- be divided 
B «2500 (Crg* -:3|by B,caſt away the two 
-Þ laſt figures of /A' 9454 

"I" the rem! aining number - 478 divide by 
IT. which is the divifor,the two nulla's be- 


ing 
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ing diſcarded, the quotient is C ,: 3. re- 
maining, to which the rejetted figures of 

the dividend being added,I write the whole 
cloſe after the, quotient with-the diviſor 
under.. Hence* one may eaſily divide any 

number by. anather that has ſeveral nulla's 
before which is prefixed aunit or 1. As 
ſuppoſe by 10, 100, &c, For you need do 

no more but caſt away as many figures from 

the dividend, .as. the diviſor has nulle's ,. 
make. the, reſt the quotient, cloſe after 
which write; the rejected figures: with the 
diviſor under them. As -to divide 4983 
or | by 192 1 caſt away the laſt figuie of the: 
-k | dividend, the diviſor having but one nul» : 
zy | 1a, theceſt of the figures are the quotient, 
hel] after which. I write the: figure: caſt away 
ee | with the diviſor under it thus, 498: --:,had 
iff] the diviſor been ico it had-ſtood thus; 


yy, If the Reader lift at any time to make” 
ref} tryal of his work whether it be rightly 
or | performed or not;he need do no more bug: 
multiply the diviſor by the quotient,if the: 
produdt berthe lame-number with the: divi- © 
dend, no doubt but the work is zrtfully - * 

rformed. However I would adviſe the 
| Reader to be.careful in his multiplication 
yy | for fear of committing an error, which if 
committed would lead him into an opini-- ! 
254 F. 4: on-+ | 
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on that he 'was out in his divIfion though 
. exactly done. 


The Uſe of Diviſion. 
If one would at any time reduceany thing 


of a leſs denomination to another thing of 
a greater,” tis but dividing the leſſer by the 


= number intimating how many times the 


leſs is contained in the greater, and the by- 
fineſs is done. As to reduce 72 pence to 
ſhillings, I divide 72 by 1 2 intimating how 
often a peny is in a ſhilling, and the quo- 
* tient is 6 ſhillings. So to reduce 36 feet 
 intoyards, Idivide 36 by 3 the quotient 


; 12 18 12 yards, 


Moreover , this queſtion and the like 


” may beſolved by divifion alone. Ten men 
” had 5 pound given them, what muſt each 
” man have for his ſhare? the 5 pound re- 
> duced to ſhillings, by Rule in page-49 is 


109 ſhillings,which divided by 10 the num- 
ber of the men is 10 ſhillings, the ſhare 
each man is to have. This queſtion and 


 ſach like may be performed alſo by the 


Rule of Three thus, if 10 men give 100 
ſhillings what does 1 give ! the fourth 
term of this proportion is each mans 
ſhare. 
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SHEWING V, 


How to work upon Broken 
Numbers as the former did | 
upon Whole Numbers. © 


— 
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Aving ſhewn the Reader the four uſtt=. 
al ways of working upon whole- - 
Numbers, I come in the next place 
to- teach him. how to handle Fradions *: 
when they fall in his way. Which broken 
numbets however at firſt. they may ſeem .ob= 
ſcure to the learner, * yet after he has 
ſometime tampered with them they?l be- 
come- familiar to him and for the moſt 

;  $— part 
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{ part very eaſie. A broken number there- 
fore is ſuch a one that conſiſts of ſome of 
thoſe parts into which unity is divided. 
Now to expreſs a Fraction or piece of a 
number two numbers are altogether ne- 
ceſlary, the oneto intimate into how ma- 
Ny parts unity Is divided, the other to de- 
clare how many of thoſe parts each Fra- 
Ction contains. -;Fhe former 4s commonly 
called the denominator, or ſecond term of 
that Fraction, the latter the numerator 
orits firſt term. The latter is always the 
uppermoſt figure under which (a line de- 
ing drawn ). ſtands the: former thus, 5, 
which Fraction I expreſs thus, for ſevenths, 
the Frattion 5+ thus, fifteen thirty ſeconds, 
&c. The numerator of a Fra&ion (pro- 
perly ſocall'd)is always le than thedeno- 
Winator, for the numerator does not lay 
claim to all the parts into which unity is 
divided. otherwiſe *twould be equal toa 
whole number, and conſequently to be 
eſteemed as. ſuch and not a Fraftion. How- 
 E&verit often happens that the numerator 
_ greater than the denominator;and ſuch a 
FraQtion i is called an Improper fraftion as 
23 Yet you may deal with ſach as with 
thoſe that. are proper fraCtions, th 
vying the- ſame qualities and being fubje 
to the ſame laws with the other:. Lhe 
< "TY briefly 
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briefly. explained thernature of a fractions - 
F ſhall inffruft the Reader in. the next; . 
place how. to manage them, which he will. 
beable ſufficiently ro do when he. can rea» | 
dily perform theſe ſeven Problems follows 


ing; 


The firſt Problem: BOK; 


To find the greateſt common diviſor, or- 
meaſure of any two numbers. Now a. : 
common diviſor isa number, that divides. 
two-other-numbers without: a. reſt, - as 6: -/ 
divides 12 and: 36. - To do the thing re+ : 
quired ſuppoſing both-numbers tobe whole: * 

ones. Firſt divide theigreater by the leſs: 
Secondly, If this-divifion leaves yet a re-- / 
mainder or a fra(tion, divide t he ſecond; 2 
term of the-fraftion by the firſt. Third+-- 
ly, If this divifion leayes yet a remainder.” 
divide the ſecond- term-by the firit, theſe: : 
diviſions- are to be repeated till:yon come: 
to one that. leaves no: reſt. The diviſor 
of this diviſion is the diviſor you wants * 
The Examples will make all this plain.. = 


(i ) Exanple.. 


- To find the-greateſt common diviſor of | 
32 and 645. firk divide 64,by.32 the ques | 
"En: | 
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tient is 2, and by reaſon this diviſion is | q 
performed without any remainder, 32 the || 1; 


; diviſor ofthis fame divi- || y 
6&4 2 lion 1s thegreateſt com- || j: 
E 4aZ 32 the | mon divifor- of 64 and || 1; 
* diviſor ſought | 32, for 32 cannot have || q 


b a greater diviſor than |} 1 
It lf. t 
(2) Example, I 


* .:To find the greateſt common diviſor of 
8 30 & 25, firſt divide 30 by 25 & the quo- 
tients 1:44 ſecondly, this diviſion leav- 
" Inga fraftion + divide 25 the ſecond 
-'term Of the ſame fraftion by 5 which is 
its firſt term, and becauſe this diviſion 
$ leaves no remainder, 5 the diviſor of this 
-fame diviſion is-alſo the greateſt common 
þ diviſor of 30 and 25: 


firſt diviſt on. ſecond diviſion. 
"38 (1: Z5 (5 

ZF £11 LD 
us - 5 the diva. ſought 
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(3.) Exanyle. 


To find the oreateſt common diviſor of 
27 and 21, firſt divide 27 by 21, and the 
it | - ou 
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quotient is 15, ſecondly this diviſion 
leaving a remainder ' or fraftion +7, di- 
vide 21 its ſecond term by the firſt which 
is 6, the quotient is 33- - This diviſion 
leaving alſo a fraftion + divide 6 by 3, the 
quotient is 2, and becauſe this diviſion 


leavesno reſt, 3 which Is Its diviſor is alſo 
the greateſt common diviſor of 27 and21. 


iſt. diviſion.|2d. diviſion. |3d.divifion--\.' 
| \.6 (2 | 
Zx (1:5 | 2x (37 Z 2 i 
Zr | 6 3 the divi-; 2 
_ for ſought! #2 


, { 


(4) E FO 


To. find the greateſt common diviſor, | 4 
of 98 and 47, firſt divide 98 by 47, and” 


the quotient ts 2535 ſecondly, this: # 72 
divifion leaving a fraction 45 divide 47 by:  * 
4,and the quotient is 11}. This ſecond: di-: 7 
viſion leaving the fraftion + divide'4 by;3: 
and the quotient is 1;, fourthly divide 3 - 

by 1 the quotient is 3,. and becauſe this di- 
vifion leaves no remainder,itsdiviſor isalfo 
the greateſt common diviſor of:g$-and 27... 


_—__ 
” 
- 
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aiiivIC 2d diviſj2d:diviſ. [4th.diviſion. 

ERIN THO ENT \ F.9514 | 

g3- 255/47 (11;] & "(13]'3 (3 

AT 44 Z zx © 1 the 
Df div.ſought 

- The ficond\Problens. - © 


To find the quotient (4 number that de- 
clares how often the firſt term of a fra- 
ion containsthe 2d, or is contained in It 
as the quotient of ;is+ or 2, of fis4,1 
| ting contained as often in 2 as 4 is in 8) 
- . of any fraCtion Ie or in other words 
to reduce any traction to: its leaſt terms,. 
firſt find out the greateſt common diviſor 
of the two terms of the fraction. by the 
foregoing Problem: Secondly,. make the 
fiſt! quotient the firſt term, ;thei decond: 
the fecond'term-of a fraftion whichis the: 
” quotient ſought. - An Example or two "_w_ 

make all plain. 


"01-Bhangde: 


"To find' the quotient of 7,ArftT divide 
each of the terms by 56: their 8 greateſt com- 
mon diviſor. Secondly, I make 1 the firſt 
—__—_—_— theſe. diviſions the firſt ms 
and 


and 1 the ſecond quotient the ſecond term 


. their 
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of the fraction * or 1 which is the quott 


ent ſought. 


- = 2 
© , -—  - 
- 5 2 
| 7A 
So - 18; ht 
-— WT - — 43 49 
56 (1 5$6-( 1 
5s 56 


: the quotient ſought. | 


(2.) Example. x7, DS 

To find the quotient of 52, firſt divide |. 
each of the terms 64 and 32 by 32 whichas: 
greateſt common diviſor. Second» : 
ly make 2 the firſt quotient of theſe” dt> * 
viſions the firſt term, and 1 the-ſecon@.” 
quotient the ſecond term of the fraftion - 
+ Or 2 which is the quotient, ſought. 


S 7 = * 

* Br = 

—_" oo © yan O 

> 8 > ..=5 

"I of Ss) oh 
=. 3 X ; 

64 (2 32(>. 

32. 34 3 


the quotient ſought 3* | 
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(3) Example. 


To find the quotient of 7 5,firſt I di- 
vide each of the terms 378 and 1524 by 6 
their greateft common diviſor. Second- 
Iy, I make 123 the firſt quotient of theſe 
- diviſions the firſt term. and 254 the ſecond 
uotient the ſecond term of the fraction 
43.3, which 1s the quotient ſought. 


1ſt.quotient 
2d, diviſion. 
2d quotient 


1ſt.diviſion. C 


$(123 1 $24(254 


W 
Wo 


W-0 


2-5-4 the quotient ſoug. 


Whenſoever the Reader has occaſion he 
may reduce a. whole number to a fraction 
by writing 1 under, as to reduce 61 write 
it thus £, whereby / have not altered the 
value of 6, for 1 whether it multiply or 
- divide another number does not at all 
"alter it. | | 

To reduce a whole number to any fra- 
Ction propoſed the Reader may do thus. 

| Let 


a. Am tn As 


ack -—_ .,ot . A-> 
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Let him multiply the integer by the deno- 
minator of the fraftion to which he in- 
tends to reduce the whole number, let-bim 
- | make the product the numerator, under 
; | which lethimwrite the denominator ofthe 
- | propoſed fraftion. Thus 7 may be reduced 
> | to fifths by multiplying 7 by 5, andunder 
| | the product 35 writing 5, that it may be- 
| | come this fraftion *-5.1t to a whole number 
there adheres a fraftion, you may turn 
the whole number and fraction into ano- 
ther fration of the ſame denomination af- 
ter the ſame manner, only to the product 
you muſt add the numerator of the fras 
Ction. As to reduce $8: to fifths,multiply 7; 
8by 5, to the product add 2, ſo you have: * 
the fraction <;. 4/4 84 

I ſuppoſe the Reader can already add 
and ſubſtraCct fractions that have the ſame - 
ſecond term. For example that the fraCti- 
ons + and + added make }, and on the con- 
trary that + ſabſtraCted from 3} leaves }. 


——_ 


An Advertiſement. 


The Reader may take notice that it is 
very neceflary that he reduce his fraCtions 
to their ieaſt terms,before he goes to work 
upon them after the ſeveral ways hereaf- 
ter laid" down-': For by this means they. 
will 


| Fr4 Of «Fratfions, PBooka: | 
| © will become much! more intelligible; and 
+ -— \ arp ofi them" wilbbe ſhorter-and 


_ | The third Problem. 3 391 


To canſe-two frattions that have'diffe- 
_ rent ſecond'terms-to haveeach of them the 
me withoutaltering their value. 
"© Ifth6leſſey\ſecond/'term: can divide the 
ater /Preciſely;: take the quotient ang 
-- byit multiply each termof - the fraftion 
which" has theleſſer ſecond term, and the 
* work is done. | 
* Batif the/leſſter ſecond term cannot ſo 
\ divide thetgreater-> multiply-thefirſt:terna 
- of the firſt fraction by the ſecond term-oh- 
- the Rcond! frattion;: and the firſt ternrof | 
* theſRcondfrattionz by the ſecond term of 
 thefirſ theſe tworprodutts are to be the 
nemerators;the product of the two ſecond. 
| terms being denominator'to both. | 


amd ed i= £at oo ca =&28 


| (1.) Example. : 


| To reduce 6'or {and 7 to the ſame de- 
” nomination, the quotient of the! greater 
| ſecond term divided: by the lefer is} 44; by 
 WhichTmlltiply each-term- of 4 whoſe {e- 


thai s af © fro of. + 2 SS .1_ 


cond. 


4 =_ yy nd... 


SF *® 


> a ©” a” 
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mh > 5 24 


cond: tetn\» 15 | 
leaſt;ſo-I have | 5 and57 equal to =5 and + 
2+ equalto 5, > Tg | 

thus inſtead of 4 and \'I meet with *4'ahd 


2, Which without any alterationiof 'their- : 


yalie have the {ame ſecond term. 
(2,) Example. 


To give the ſame ſecond-term to 4 and 
3, 6 divided by 2 the quotient 1s 3 by 
which I multiply:each'terny of 2,-which 
gives me + e- | | | 
nal to 4 {0 in- 
dof 3 and'+ 


I have + and, which have the' ſame ſecond - 
term their value remaining unalter*ds. © + * 


(3:) Example. 


To give the ſame ſecond'termito-*: and 
5, 4 can't divide 6 preciſely, therefore I 
multiply 5 (the numerator of the firſt fra- 


| Ction)by 6(the denominator of the ſecond) 
| the product is to be the numeratorof 


fraction equal to 5, then I multiply 5 (the 
numerator of the ſecond fraction) by 4 the 
denominator of the firſt,, of *the produ& 
I make';a numerator of ' a fraCtion : that 


duct 


& T3 , S#. 
hn 
\ 
= : 
” 
= n 
* 
= q 
o 
- 


2 and+ equal ito 3 and+ : 


S . 
_ + 
C 4 


is to be equal to'5, laſtly I make the pro-” * 


--” 


Book.2. 
duct of 6 by 
4 the deno- 
minator to 
both, This gives me 27 equal to * and 
5x equal to 5, ſo that in ſtead of +5 and £, 
I have 7; and +3, which have the ſame 


- ſecond term their values remaining un- 
changed. 
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£ and; equal to 37 and 373. 


The fourth Problem. 


Toadd two or more fractions. 

Firſt by the former Problem reduce the 

two firſt fractions to the ſame denominati- 
* on, which done add them together, re- 
* duce their ſum (-by the ſecond Problem) 
* to its leaſt terms. 
Secondly, Give the fame ſecond term 
to the ſum thus" reduced and to the third 
* fraction, then add them together, and ſo 
- On if there be more. 


Example. | 
 / To add }, 5, +} into one ſum, firſt by 
the preceding Problem you find 4 and to 
be equal to + and + whoſe ſum is 2, the 
quotient of it is 3. Secondly, you find ; 
and'} to be equal to +5 and +3 whoſe ſum 
is +?, which . being equal to + more 5 

, more ; 'tis the ſum delired. 
- When 


to Gol B ou NO ® 
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When ſome of the fraCtions to be added 
happen to be improper, get out of them 


what they contain that is equal to a whole 
number, writing the reſt fraction-wike. 


Example. 


To add ©, 7, *+ and 2, firſt I fay {1s 
equal to 1;, j is equal to 2; and-- is &- 
ual to 4!'. Then I add 5 and 5 whoſe - 
m is +7, to which I add +, the ſum is _ 
3: equal to 1 +: I {et 1 alide adding 55 | 
aad < the only proper fra&tion, the ſum is 
4: to which I add the four whole num- 
bers, 1, 2, 4 [and 1 ſet aſide juſt before, 
and the ſum total is 85. the ſum ſought. 


The fifth Problem. 
py | 


To ſubſkract frattions one from another. 

Firſt add the fractions to be ſabſtracted 
into one ſum (by the preceding problem) 
then add together thoſe. from whom you 
would ſubſtratt them, after that reduce _ 
the two ſums to the fame denomination. © 

Secondly, Subſtract the laſt ſum from 
that foregoing, the remainder is that you 
kek aſter. | 


- ans TT," SU *. i. 


Ex- 


2 Example. 


To: ſubſtrafct }-:and 4from * and *, the 
ſum of + and + is 3, which by the ſecond 
Problem is equal to- 2, :that of +} and < is 
59 giving the ſame ſecond term to + and 
+#, you find}. to'be equal to #3, which 
being ſabſtrafted from 45, the remainder 
Is; for the difference ſought... ' 

-* When the. fractions chance to.be impro- 
per I would: adviſe 'the Reader to go this 
-  way;to. work, firſt of-altlet hinv-take out 
* of them what they contain equal to-unity 
Qr-any other whole number, | afterward it 


- - there remain a fraction in-the ſubtrabend, 


- - ſubſtract thisfration fron that remaining 
zreater be there 


in the other, if 'ever a 
otherwiſe from 1 taken from the whole 
number-z--the remainder thence _—_ | 
add to the fraCtion too little for tabſtracti- 
on.; the ſam of them I add to. the remain- 
ger after the leſſer whole number is ſub- 
Kracted from the greater. - | 


(09) Exanyle, : 


To ſubſtraCt 7-3 from 7, firſt Ifay 4-5 1s 
val 1-7 and ; is equal to 3;. Secondly; 
tract +5; from + or 7 that is equal to 

-. 


J 
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i£;” and the'remainder.is =} or-5--(by the 
ſecond Prublem.) 'Afterwards:I bſtraft 
x from 3, to the remainder zI add the ire» * 
fidue + which makes* 2 + the difference | 
ſought. :..512- A 


| 

$ © | 

| 91 '(2:) Example. 
1 


r 'To ſibſtrat'=5 from £47, : firſt:I: ſay 

25-15equal 'to' 87 and +75 i 5 equal toi84.;- 

E Secondlyzl perceive that? -or +: _ equal 
s | <cannot-be ſubſtradted from b, or -?5:4pon 
t | [this accomnt! 1' ſubſtratt. 5: 'fromi11taken 
y | from 845 writing: tLY inſtead of:it,-therre- 
if | -mainderis;. In'the next-place'I ſubſtraft | 
1, | $8 from$, the reſidue is 95. Then ladd * 
gf 5or-+ to; or :; which makes 752 Which 1 
<| laſt of alll add\to-55, (ah 75:4 is the re- 
le mainder ſought. 

I8 © *Tis'often'of great importatice to Low ; 
j-| how-much one 'fraftion 'is greater .or:leſs * 
n-| than another. Whichmay-eafily-be-known © 
b-Þ if you . reduce them-to the fame: denomi- 

ha bf and afterward ſtrat. - pvofges 
the other. 111 


" 1 PP « 'Y = | 
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ly, 'To know how much is greater-or: i 
to than 322 you muſt reduce them to the. 


ith. } lame. 
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Game ſecond term, by which means yog 
have ++ equal:to 5 and {+ equal to-+-, 
* Where you plainly ſee that. ++ is greater 

than 5 by -;, becauſe {5 is juſt ſo much 
* - greater than 53. 


The Sixth Problem. 


To multiply one fraction by another. 

Make two products, the firſt of the two 
firſt terms, the ſecondof the ſecond terms 
of thelie frattions. The firſt product is the 
firſt term. the ſecondis the ſecond term of 
another fraction , whoſe quotient is the 
produ@t deſired. An Example or two will 
make all this plain. 


(1-) Example. 


To multiply + by 7» I maketwo pro- 
duds, the firſt 12 ariſing from the mul- 
tiplication of 3 into 4 the numerators.of 
theſe frattions; the ſecond 15 (the two 
denominators 3 and 5 being multiplied one 
into an0ther.) The firſt product 12 1s the 
numerator, and the ſecond product 15 the 
” denominator of the- fraction 14 , whoſe 
| , quotient or leaſt terms 5 (found by Pre- 
Bs bem 2;) is the produtt ſought. 


uy. xc 
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oo (2.) Ex-J 
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þ 
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(2.) Example. 


To multiply + by 3, the produtt 8.of 
4 by 2 is the firſt term, and the product 
150of 5 by 3 is the ſecond term of the fra- 
ftion +, which (becauſe it cannot be re- 
duced to leſs terms) is the produCt ſought. 

In caſe the fractions to be multiplyed 
be improper 3; z. e. ſuch whoſe numera- 
for exceed their denominator ; I would 
wiſh the Reader firſt of all to take out of 
each of them what they contain equal toa 
whole number. Secondly, keep the pro- 
duct of the two whole numbers, alſo the 
produCt of the fraftions that remained, 
belſids two other produfts, one made by 
multiplying the firſt remaining fra&tion 
by-the ſecond whole number, the other by 
multiplying the ſecond frattion by the firſt 
whole . number. Thirdly gather all theſe _ 


products into one ſum, and the buſineſs is 
(one. 


Example. 


To multiply *7--by *:, firſt I fay *7 is. 
equalto5 -; and *; 1s equal to 2 5. Second- 
ly, I get 10 the product of 5 by 2, alſo 


1+ the product of } by +5, beſides 1 5 the 
- Y 


pro- 
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Produdt ; by 2 or +21 any 3+ the produg 
-of 5 by 5. Thirdly, -I get the ſum of the 
products found 10, +, 15 and 3+ Which 


. 4544 {, the product ſoupht. 
To take any part of a' number what 


you pleaſe may be done thus, multiply the | 


number. by 'its part you deſire and the 
work 1s done. ' As for example if I wanted 
5 of 21, 1 —_— ; Dy 5, fol have ©; 

which 1s equal to-6 
2 wh The Sixeh Probrem 


The Sixth Problem. 


To divide one fra&ion & fas 11 
Make two products, one by multiplying 
*-the numerator-of the firſt fraction by the 
. .denominator of the ſecond, the other pro- 
duct by multiplying the denominator of 
"the firſt fraftion by the numerator of the 
 Kcond. The firſt of theſe produCts will be 
the numerator,the ſecond the denominator 
..of another frattion, which reduced (when 
it may be) to its loweſt terms is the quo- 
tient ſought. An Example or two will 

 makeall plain. 


Example, 
To divide * by4 +, I make two produtts, 


the firſt £2 by multiplying 4; (ORR 


E 
0 
0 
's 
f 
1 
ſt 
V 
. 
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of the firſt frattion ) by 3 (denominator 
of the ſecond) and the ſecond 20, by mul- 
tiplying 5 -(the denominator of. the firft 
fragtion) by 4 (numerator of the ſecond.) 
The firſt-produ@t is the numerator, the 
' ſecond the denominator of the fraftion +, 
which being reduced to its loweſt terms + 
is the quotient ſought. 


—_- RJ SF vv SU 


(2.) Example. 


To find the quotient of +; divided by 
3, I make two produdtts, the firſt 24, 8 be- 
ing multiplyed by 3, and the ſecond 30, 
gf 15 being multiplied by 2. The firſt of 
KJ theſe /products 24s the firſt term and the 
d- | ſecond product zo the ſecond term of the * 
of} fraftion 33, Whoſe quotient + 1s the quo- 
ne tient ſought. 
be | © Whenfoever the Reader has occaſion to 
ory multiply or divide numbers of different 
el kinds, heis to reduce them all to that of 
O-f the greateſt denomination, which is done 
wy by dividing the leſſer kinds by the number 

that denotes how often they are contain- 
edin the greateſt, to which one” would 
reduce them. After which he muſt find 
the product or quotient deſired by the 
15] yſual Rules made uſe of about fraftions, 
tor} For Example to multiply 6 crowns, 5 


of 


G 2 ſhil- . _ 
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ſhillings, $ pence, 2 farthings, by 8 crowns 
' 1 ſhilling, -4 pence, 3 farthings. Firſt of 
all Iknow 5 ſhillings 1s a crown, 60 pence 
isa crown, and 240 farthings is a crown. 
Therefore I divide 5 ſhillings by 5, 8 pence 
by 60, and 2 farthings by 240, as: alſo 1 
ſhilling by 5, 4 pence by 60z and 3 far- 
things by 240, the 3 quotients of the firſt 
parcel are 1 CCOWN, +. - C. equal to 5 c., 
=7+ C- Equal to >. C. by Rule in Page 110, 
whoſe ſumme by the ath. Prob.is 7 + I's - the 
three quotients of the ſecond parcel is - c. 

» C. equal to -;, and ++ equal to +: 
whoſe ſum 1$83}-:, and their roduct is( Fo: 
cauſe I am to multiply-them) 59 ;+5 ny 
the 6th. Prob. The fraction 2 not a pes, 
ting of a common diviſor muſt continue 
. aSIt 18. 

If one would know the numberof which 
another number is a given part, 'tis but 

dividing the number by the given part 

and you have the number deſired. As if 
one asked of what number is 6 + ? I divide 
5 by and the quotient is +3 equal to 21. 


m— i gs 
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ons'of whick they are fraftions) which 
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uſt as if a whole number be divided 
J into parts”, of which ſome only are 


made Choice of, out comes a frattion, - - 


whoſe numerator is the number of parts 
choſeny-and its denominator the number 
of the parts into which the whole is ſap- - 
poſed to be divided: fo if any particular - 
fraction be divided into fo many equal 
parts asit were a whole number, ſome of 
thoſe may be taken for a numerator of a 


new fraftion, whoſe denominator will be 


the number of parts into which the firſt 
fraftion was divided. This fraCtion thus 
formed is called a fraction of the former 
frafttion, and yet 'tis a part of the whole 
that was firſt of all divided. Now Reader 
if thou ſhouldeſt chance to meet with ſuch : 
kind of numbers as theſe, the firſt thing to 
be donie is to-reduce them to ordinary fra- 
tions of the ſame value, (I mean let the 
Reader ſo order them, that he may know 
what part or parts they are of the whole  ' 
without having any regard to the fra&ti- - 


may be doneafter this manner. ' Multiply 
them one by another, their product is of 
G 3 the | 


the ſame value with themſelves. For in- 
- . ſtance to reduce 3 of } to an ordifiary fra- 
ion I multiply one of theſe fraftions 
by the other and the product -; is equal to 
+ of 7. Again to reduce to ab ordinary 
fraction + of + of +, firſt I multiply the 
firſt fraftion by the ſecond, and: the firſt 
produtt is +, ſecondly,I multiply this pro- 
duct -;- by the "third fraQtion 44.:and the 
product Z-;, or 5, that (C by the cond 


$3 Problem) is equal to It, has the ſame value 


3 of-+ of + hath, 
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| Of Rations and Proportions. 


Aving ſhewn. the Reader the- uſual 
ways of working upon frac&tionsor 
pieces of numbers, -I come in the next 
| place to inſtruft him how to manage Ra- 
*- tions or Proportions; the management of 
- whomdiffers hardly in any thing from, the 
+ method of handling broken | numbers al- 
ready. laid down (-rations and fraftions 
| being! only different ' names of the ſame 
- things) as is fully evident- fromthe wri- 
; tings 
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r27. 3 
tings of thoſe Authors who: have Copi-- 


ouſly and: Learnedly handled. the Do+ ©: 


frine of Proportions. 'Tis not un- 
known to me that Proportions are the 
rincipal if not the only Engine by which: 
th ancient and modern Mathematicians- 
have done thoſe famonsexploits, by means- 
of which their names are ſo-deeply engra- 
yen in the Chronicle of fame, that time 
it ſelf (that mighty conſumer): will Karce” 
ere be able to. cat them out. I mean their 
Demonſtrations, which ſtrike the truly. 


learned with amazement and aſtoniſhmentz. 


but thunderclap the Scioliſt and ſmatterer. . 
For what are they elſe each of them, but 


along chain of which each: link- is a-pro»- 


portion ; or if you will a long rope made 
of proportions by which Mathematicians- ' 


draw Truth out of the dark and deep well * 


of Ignorance (as Democritms fancy'd,) 
Moreover proportions are of that great. 
weight and concernment , that: the main 
if not the whole buſineſs of that Angeli-- 
cal Science Algebra is to inform- a-man 
how to. compute and manage them. - Not- 
withſtanding all which I ſhall not enter: 
into a long diſcourſe about them, my pur»: 


poſe from the beginning being only.to lay * | 


down the prattice of Arithmetick ; © for” 
ſhould 1, I ſhould only 'turmoil. the'unex- 
| OG. &., PETks - 
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- Perienced Readers (for whom this Trea: 
tiſe is deſigned ) underſtanding , and lit- 
- . tle or nothing enlighten it. Therefore 
waving the Theory of Proportions (hay- 
ing firſt of all opened and explained the 
nature of them) I ſhall fall upon the pra- 
tical Rules ariſing thence. 

In order to the better underſtanding of 
Proportion I ſhall acquaint the Reader 
with. what ration is, becauſe this gives 
birth to the other. Now ration 1s com- 
monly explained thus. ?*Tis a mutual re: 
lation two numbers bear to each other in 

- reſpe& of quantity. For whenſoever the 
quantity of one number 15 compared with 
or ſet againſt the quantity of another, 
from that compariſon ariſes acertain rela- 
tion, by which the number ſet againſt the 
other (which is the ground of this relati- 
on) is ſaid to be greater, or leſs, or equal 

'toit; and in particular to be thus much 
or 1o much greater or lefs than this ſecond 

..nymber. The firſt of theſe numbers upon 
which the relation is founded 1s called the 
antecedent, the ſecond to which the rela- 

> Tlion 1s referred, the conſequent : and the 
= antecedent being divided . by the conſe- 

- . queot, the quotient 1s called the denomi- 

* -nator of the ration. I ſhall not meddle 


. herewith the diviſion of ration into that 
| ps of 
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of equality and inequality, nor with the -* 
many ſubdiviſions of the latter, leſt by 
this means I ſhould lead the unskilful Rea- 
der out of the high road into by paths and 
preſently loſe him. I. ſhall therefore pals 
on to-Proportions. In treating of which 
hall ay nothing of Arithmetical propor-- . 

tion, much leſs. of Arithmetical Progreſſi- 
on, notwithſtanding each of them contain 
many excellent ptoprieties which afford - 
mediums to Arithmeticians, whereby they 
folve abundance of curious and delicate 
queſtions, all which I ſhall paſs over in fir 
lence 'by reaſon they fall not within the” 
compaſs of common practiſe, Confining; 
my {elf therefore to Geometrical propor- 
tion,I ſhall firſt lay down the definition or 


deſcription of it, next give one diviſiowof 


it, and then fall upon the praftical Rules 
ariſing from it. 

Geometrical Propertion-is the relation whiols 
two equal rations bear to each other. Or iff ] 


you will, the comparing one ration to anothey 


each of which have the ſame denominator. Ag 
and ; are equal rations having the fame 
denominator and + being equal to + is. 
called a Geometrical-proportion. 

Now every ration requiring two termsz. 
Geometrical proportion that comprew» * 
kends two: rations ,. muſt neceſſarily; n& ! 
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'- quire four: The firſt of theſe terms is 
called the firſt antecedent, the ſecond the 
firſt conſequent, the third the ſecond arte- 
cedent, the fourth the ſecond. conſequent. 
And we commonly ſay as the firſt artece- 
dent to it's conſequent, ſo the ſecond antece- 
 _ dent tolts conſequent. And theſe proportions 
are written thus, 6,3 :: $, 43 that is 6 is 
to 3as8 to 4. Or the relation between 6 
and 3 ts equal to that of 3 to 4- 
'_ Thefirſt and fourth terms of the pro- 
' Portion are called extreams, and the two 
. - other the middle terms. | 
* If thetwo middle.terms areequal, the 
-. Proportion is called continued ; and: the 
term that ſtands for the two middle ones 
- iscalled a proportional mean. 
=. _ Geometrical proportion is twofold, ei- | 
 therdire& or backward. 


. The dire& is when the firſt term is to 
+  the3d, as the 2d. to the 4th. 

'- The reciprocal- or backward is, when 
| thefirſt term of a proportion is to the 3d. 
* _ as going arſeward the-4th. to the 24. 

\  - Now the main buſineſs of theſe propor- 
tions is to afliſt one when three numbers, 
- or three terms of a proportion are given 
or known'to finda fourth unknown. 

- -- The principal Rule for this purpoſe 1s 
* #hat commonly called the Rule of Three, 
WM - or 


®, i ad 


 Book.2. of Reviews, wa 
or (by reaſon of the great uſefulneſs of it) | 

C the Golden Rule. ©ITk 
- | © Now in queſtions falling under this Ruley 4 
£ commonly two terms of the three known: 
ſo are of the ſame kind, to one of which the - 
queſtion is annexed. For inſtance. if I lay: 
S 125 Souldiers receive 429 crowns a month, .” 
'S how many crowns at that rate will ro-re- : 
6 | ceive? The two terms 125 Souldiers, and* 
10. Souldiers are of the fame kind, and - 
s the queſtion hangs to the laſt* of. them, . 
0 which is 10; Therefore three terms of a+ 
proportion being know .one may thus rank: 
C them to find the fourth unknown-: "A 
e You write the term to which the que-- 
'S ſtion is annexed in. the third- place, that? 
. of - the. fame- kind with it in the firſtz, 
- | the other ſingle term-that is of the fame 
nature with the fourth unknown in the le» 
cond place.: Theſe terms placed after this; 
manner, if the-firſt. term 1s to the ſecond? 
as the third to the fourth unknown, the! 
proportion is direct. - But if the firſtterms 
be to the third as the. fourth unknown 1 1s-4 
"- | to the-ſecond, the proportion is reci>] 
Sy procal- 1 
Y For Example, ſhould one: ſay that'r2 1244 
| Souldiers receive 429 Crowns a-m9a! as L 
o ter heſhould ask me how many at thatrate! 
ſliould 10.-receive, Lyvrite a 


+ % 4 7 
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Which the queſtion is annex'd in the 3d. 
| Place, 125 Souldiers that is of the ſame 
| nature in the firſt place, and the ſingle 
; term 429 Crowns of the ſame nature with 
+ the fourth unknown in the:ſecond place. 


| Seuldiers, Crowns : Souldiers, Crowns. 


| 
* , Having ſpeut a little time in conſider- 
- ing theſe terms I perceive, the firſt term | 
125 Souldiers is to the 3d. 10 Souldiers, | * 
as the ſecond term 429 is to the fourth || | 
- unknown. For by how much 125 Soul- 
-diers exceed 10 Souldiers, by ſo much muſt 
the ſecond 429 Crowns exceed the 4th. 
ziumber unknown. So this proportion is 
- called direct. 
- Thecaſe 1s quite otherwiſe in this que- 
"ſtion following. ?Tis Recorded in Holy 
*Writ that 153600 Workmen were ſeven 
eyears about building the Temple of Fe- 
ruſalem. How long would 33600 workmen 
© have been about it ? I write 33600 work- 
E men, to which the queſtion 1s annexed in 
& the third-place, 153600 workmen. of the 
Flame kind in the firſt place, and ſeven 
Fears of a different. nature 4n the ſecond. 
©  Workmen Tears. Workmen. 
$2 183600 8 :- 7 33690 
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Book.3. Of Rations.. 133 
Afterward I ſpend a little time in-con- 
ſidering theſe terms, 10 I find that the firſt ' 
term 153600 workmen, 1s to the third- 
33600 workmen, as the 4th. term un-- 
known is to the 2d. 7 years. For-by 
how much the firſt term 1s greater than 
the third, by ſo much the fourth term un- 
known ought to be greater than the -ſe- 
cond. For as much as the number of years | 
ought to be ſo much greater as the num- 
ber of workmen employed about the 
Temple is leſs. And hence it comes/to 
paſs that this proportionis reciprocal... . - 
Now the queſtion it ſelf will diſcover - © 
to any one heedfully conſidering it, -whe- © 
ther the proportion: be direct or recipro- 
cal. Weuſually judge the proportion to 
be reciprocal, if tte two known terms 
that are of, the ſame kind have.a mutual - © 
relation, or elſe if they act each of them © 
upon ſomething; that is diſtin from the 
terms of the proportion. But otherwiſe 
'we look upon the proportion as direct. 
Thus in the queſtion of the Templeand V 
'F the workmen, we judge the proportion is # 
reciprecal, becauſe the two. terms1153600 7 
'workmeny, and 33600 workmen work 
each upon the Temple they build, which _ : 
is ſeparate from the workmen and. years Þ 
that make the terms of the proportion. _Þ} 
WG -. | But J 
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- © But inthe queſtion of the Souldiers and 
- the Crowns we judge: the proportion is 
- dire, becauſe the two terms x25 Sonldi- 


"2 


B ” k 3. | 


ers, and 1o Souldiers, do not a@-mutually 
upon any thing diſtin& and ſeparate from 


the: Souldiers and Crowns that make the- 
terms of the proportion. 


-- As there Is a proportion direct and re- 


© Eiprocal; ſo 'there'is the Rule of Three 


Dirett, and alſo Reciprocal. The direct 


Rule ferves to find the 4th. term of a di- 
-_ geft*proportion; whoſe three firſt terms 
- are known. The- reciprocal Rule ſerves 


to finda fourth term of- a reciprocal pro- 
portion, whoſe three firſt terms are alſo. 


! known. But theſe two Rules may be 


into one,. 5. e. a right. For if 


: 
# % 
- - 


3 =_ know the proportion is reciprocal” tis 
7 


placing the firſt term in the third 
place, and the-third term-in the firſt; and 


| you cotivert the- proportion into a diredt 
- one. Thwvs inthequeſtion of the Temple, 


and: workmen which make. the proportion. 
reciprocal. 


Waerkmer, Tears. Workmen.-. 
- | "153600 7 33600, ; 
You convert this proportion into 2 dt- 
rea by writing 33600 7; 153600 
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The firſt Problem: 


. | 


Hree terms of a dire& roportion- | 
being known to. find out the- 
fourth. | 

Firſt you write the term to which the | 

. | queſtionis annexed inthe third place;that 

| of the ſame kind in the firſt, and the other 

| of a different nature in the ſecand. |. 

| Secondly, Theſe terms being thus plae- 

ed, you multiply the ſecond term by the 
third , and divide their product by the--: 
firſt, the quotient found 1 15 the th. teri” 
of the proportion. " 


The firſt Queſtion. of 
125 Souldiers receive 425 Crowns * ; 
month , how many Crowns at. that” rate | 
will 10 Teceive? 
Firſt 125. Souldiers and'10- Sonldiers do 
not mutually act upon any thing diſtin@ ? 
from the terms of the proportion, ſo the .! 
proportion is direct ; therefore I write: 
x0. Souldiers, to which the queſtion is an=, * 
. NOOR! \ 
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Off 


nexed in the 3d. place, 125 Souldiers that 
1s of the ſame kind in the firſt, and 425 
P 7 rho in the ſecond. 'Secondly , theſe 
- three terms being thus placed, I multiply 
* the ſecond term 425 by the third 10, and 
* the produtt 4250-1: divide: by the firſt 
term 125, the quotient of this diviſion-is 
” 34 and thisquotient is alſo the 4th. term 
- ſought.. Therefore 10 Souldiers will Mve 
* 34 Crowns a month. 


© Gould; ers Crawns : - Souldiers Crowns. 
II TTORRS 3.3, BO or 34 


The Second Queſtion. 


A high Tower makes a ſhadow of 164 
© foot, and a pole. 26 foot long, ſtanding 
| bolt upright caſts a ſhadow of 5. toot,. the 
| quere is how high the Tower is ? 

*- Firſt five foot of ſhadow, and 164 foot 
' of ſhadow do not att mutually upon any 
thing ſeparate from the terms of the pro- 
* Portion 3 fo.the proportion is direct. 
* Therefore I write 164 feet of ſhadow the 
Tower caſts,. ta which the queſtion is an- 
- nexed in the 3d. place, the five foot of ſha- 
© dow the polecaſts in the firſt, and 26 feet 
- thelength of the pole in the: ſecond. Se- 


SN - + 
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© -condly, Theſe three:terms being anne, 
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ced I multiply 26 by 164, and their pro- 
duct I divide by 5, the quotient thence 
ariſing is 8524, and this is that was ſought 
for. $0 that. the height of the Tower is 
$852 feet, 9 inches and almoſt two Barly- 
corns, the fraftion + being reduced by the 
Rule laid down page 49. | 


Feet of the Feet of the Feet of the Feet vt of th the 
Jhadow the height of ſhadow the 
Pole Caſts. the Pole. Tower cafts. re Ac] 


5 ——26 164—- $527 
The third Queſtion. 


A Traveller is to go a journey of 138 4 
miles, 16 of which he goes in 3 WE 
you ask after that rate in how. long time - 
hecan perform that journey. I write 138 * 
to which the queſtion hangs in the third 
place, 16 of the ſame kind with it in' the 
firſt place, and 3 days differing from the 
other two in the ſecond place, which be- 
Ing placed according; to due order, I mul- 
tiply 138 by 3, and the product 4 14 1 di- 
vide by 16, the quotient 25-7 is "the 4th. 
« while Bagh ſought; and thus ſhands the 
miles. dayes : miles. days. 9 -< 
work, 16——3 138—2574 "aa | 
which fraction reduced byRule in pag.49.:to _ : 
hours' |? 
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hours 1s 21 hours, ſothat the perſon goes 
his journey in 25 dayesand 21 hours. 


The Fourth Queſtion. 


- How much coſts 1 pound, if 64 pound. 
of Spice coſt 84 ſhillings, thus ſtands the 


work, 7% {3+ * ® the number ſought is 


++ which fraftion (by Rule in: pag+ 49.) | 
reduced to groats is 2-3, which laſt fra- 

tion again reduced to pence is 2+, fo |} | 
- thateach pound will coſt 1o pence, anda || 
| ſmall mattermore. | 
© Now when moneys of a different yalue, 


-— and different weights-come to be workt 


IT 


gpon, you maſt reduce the greater ones || 1 

-- To the denomination of the leaſt. 
E: ] xt nnmb ; 
XU es 5 % r * r 
' . Examples of mixt numbers. | 
ay” | | t 
t 
" FOw much does 1 pound of. Pepper || | 
coſt, if 120 pound, 14. ounces are || x 
bought at 94 ſhillings, 9 pence, In g 
this Queſtion the firſt and ſecond terms ff g 


confiſft- of mixt numbers , therefore the 


greater are to be reduced to the _ 
: ©e 
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$ | Becauſe 16 ounces make a pound,I multiply 
130 pound by 16, to. the product 1926T | 
add: 14 ounces, the ſam. 1s 1934 Ounces. * . 
After the ſame:manner I multiply 94 by 
12, and to the product 1128 1 add 9g the 
| fam 1s 1 127 pence. | 
1 | Thereforel fay 1924 ounces are bought 
© | at 1137 pence, what.may one buy 1 pound 
* | or 16 ounces for, your work ftands: thus, 
) | ounces, pence. pound. "eo 3 
- | 1934 113979 1 makes8-33;, the- 2 
0 f| fraction being redtced to farthings, 1pound 
a J. will coſt $ pence half-peny farthing, and 
ſomewhat above. , nl 
' A I buys 24 ponney 6 ounces 
TH at 24. I ings, 6 CE, I; rthings = 
S | what Cece bane nt 2.00 NUGGET. x ou . 
Firſt 24 pound , 6 ounces reduced to 
ounces make 390 ounces ( ſuppoſing 16 
ounices-to-a. pound) for the firſt termsthen 
reduce 1000 by multiplying of it by 16 to * 
1600D 'ounces, which let: be the thigd _ 
term. Now 24 ſhillings, 6 ez 11 far- 
things make together 1777 farthings, for 
the 'fecond'term. Say therefore 390 ounces 
are bought with 11597 farthings, and con» 
Kqutently 16000 ounces will coſt 48287; 7, 
of ===2<* farthings: JEL 
ounces; - | farthings.. ounces. farthings, 
399 1177 © 1600  48287;4, 
| which 
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which divided by 48, (according to Ruke | 
In pag-122) the number of farthings that | 
are ina ſhilling, makes 1005-572 ſhillings 
or fifty ponnd five ſhillings, the laſt fra- 
Etion reduced to pence, 1s 11545;, and 
| this ſame to farthings is 3+;;f. So that 
the laſt proportional number is 1005 ſhil- 
lings or 50 pound x5 ſhillings, 11 pence, || |; 
half-peny "RY and ſomewhat more. 


? F- E Leong of Proken N amber: 


Tow much. will ke - of I pound of 
Pepper coſt/if a man'buy + a pound 
for; ofa ſhilling, The work ſtands 
=P - ab $9: | PUGSPHE'Y c 
I multiply (by Rule in pag. 120) 2 + by 1 
7, and the produtt 3-1 divide (by Rule inf 1 
Pa. 122) by 2zthe quotient 1573-0r 152, b, e | 
1, 'by Rule in page r 10. 
2 32 yards of Cloth: are bought at 22: f | 
 ſhillings,how much will 8: coſt?ByRulein 
Pags1 13: Ireduce 22: to'this fraction +: &] 1 
$5 to=7,then 1 multiply <5{by = by Rulein || « 
ee 120,and the produtt - 2.1L] aivide (by 
Rule in pag. 122)by+: the quotient Is 555 þþ 
or Ir yr 34 ſhillings;the frattion a 5 
ing. 
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being reduced to pence. and farthings, the 
fourth number in the proportion is 5 ſhil- 
lings 11 PRIN almoſt 3 farthings. 


— — 
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of the Backward or Recipro- | 
cal Rule of 1 bree. 


T, he ſecond Problem. 


- Hree terms of a Recigiroon jþ propure 
tion /being ' known to: hind out"a' 


- fourth. 

The riſe and foundationof this Rule i is. 
a certain identity , ſameneſs or equality, | 
which though now'and then may lay'hid 7 
in the Qneſtion,''yet to the heedful Pradti- 
tioner 'twill eaſily appear. | 

To perform this Rule; firſt you muſt 
write the term to which the Queſtion is | 
annexed in the third place,” that-of-the 
fame kind jn the firſt, and the other ofa 
different kind in the ſecond. | 

Secondly, Theſe terms thus placed, .you - 


are to multiply the firſt by the ſecond, 1 if 


divide their proquct by the 3d.-the quoti- *' 
| | ent Þ 
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ent/thus found is'the fourth proportional 
| term, | = 2614154 
(1.) Example. 
RS U4 
It 153600 workmen built the Temple || t 


- of Hieruſalem in ſeven years, in how many || v 
| years would 33600.workmen have built it ? 
Firſt 153600 workmen, and 33600 
” workmen act mutually upon the fame 
Temple, for the firſt company of work- 
- men built it:in a term of time ſo much the 
- ſhorter as they.were more #n-number, on 
- theother hand the laſt gang built it in a 
' term of time ſo mich the longer as they 
 were- fewer in number. And by this 
 Tneans the proportion is reciprocal. There- 
fore 1 write 33600 workmen to which the 
* Queſtion is [annexed in the third place, 
* 153600 workmen in [the firſt, and 7 years 

inthe ſecond: Secondly I multiply 153600 
by 7, and the produt 1 divideby the 3d: 
\ 33600, thequotient is 32, and this quo- 
- . tient is the 4th. term-ſought : the 33600 
 - workmen therefore would have built it in 


32 Years. | 
\  Warkmen, Tears : Workgnen, Years. 


 -.;"x53660 #7: : : 33600 32 
ES NP (2d.) Ex- 
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(2.) Example, 


If Hiernſalem beſieged by the Army of 
Veſpatian had Proviſons enough to main- ' 
tain 2000000 men 1@ years, how long 4 
would it have maintained 400006. ? 

Firſt 2000000 and 400000. have.a-mu- 
tual regard to the vrovitions; for they may 
be ſuſtained ſo much the longer by them as 
they are fewer in number, and ſo much 
the ſhorter ſpace as they are-more m num» 
ber. Upon which account the proporti- 
on is apparently reciprocal, ſo I write 
400000 men-to which the Queſtion: 15an- 
nexed in the third place, 2000000 men'in | 
the firſt, and 10 years in the ſecond,. fe- 
 |-condly I multiply the firſt term; zoo0000 | 
: | by the ſecond 10, and 1 divide the'pro-:. 
= by the third 400000, thequotientis 
which is the fourth' proportional 
: 4A ſought. So that Hieruſalew could 


- | have maintained the Ins men Fo. 
5 | YEArs. | 


Hen Years : Men Tears 


 2000000*=— - . 400000 ——50 


(3d.) Ex- 


\ | : 
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(3.) Example. 


If you muſt have 12 yards. of Stuff 
i whoſe breadth is }, to make a Garment ; 
how many yards of Stuft muſt you have 
whoſe :breadth is but + ? 
- Firſt you ſee- plainly the proportion is 
reciprocal, becauſe the two breadths of 
the Stuffs bear a mutual "relation to the 
Garment , for the wider the Stuff, the 
fewer yards you muſt have, and on the 
- contrary the narrower the Stuff the more 
- © yards you mult-have. The proportion is 
therefore! backward, and I write the 
breadth; to which the queſtion hangs in 
the 3d. place, the breadth + in the firſt, 
and the-12 yards in the ſecond. Second- 
ly-kmultiply- the firſt term 5 by the ſe- 
cond 12, -and the product 91 divide by the 
third”; the quotient Is 13:: And this 
quotient is the number 1 fought after. So 
that you muſt have 13 yards and half of 
* Stuff= wide to make a Garment, with the 
proviſo you ſhould have had 12 yards of 


Stuff 5 wide. 


firſt br eaath. yards. ſecond breadth, yards. 
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other way to perform the. 
Rule of T bree Reciprocal. 


[f you perceive that the queſtion propo- 


and you fo order its three known terms, 
that the term tv which the queſtion is 
annexed may be in the firſt place, thatof 
| the ſame kind in the third, the-other ſin- 
 Eele one and of a different nature in the 
* Eſeccond, the queſtion 'may be ſolyed by 
multiplying the ſecond term by the third, 
and dividing the product by the firſt. For 
the quotient of ſach 'a kind of diviſion 
- Ewill be” the term '1unknown that was 
e F fought. | 

s F- For Example knowing that the queſtion 
0 Fof the Workmen that built the Temple, 
tf | belongs to reciprocal proportion, if you 
write the 33500 workmen to which the 
ol | queſtion is annexed in thefirſt place, and 
153600 workmen'of the ſame kind in the 
third, and the ſeven years in the ſecond, 
you will ſolve the queſtion by multiplying 
the cond term 7 by the third 153600,and' 
lyiding the produdt by the firft 'term 
Tk H 33600y 


ſed belongs to reciprocal proportion,  * 
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+ $3600, for the quotient of this diviſion 


* whichis 32, will be the number unknowy 
' that wasdelired: | \ 


Workmen. Yea rs, Workmen, Tears. 


33600 7 e « 153600 32 


=. 
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ted 


"Atother way of- performing the Rule of 
_. ** Three both Dire@ and Reciprocal. 


1 67 VDith  $ik | | 
X 7 Hen the proportion is direct; - you 
WM W/ may very often more readily do 
.. .*. -;, , your buſineſs by dividing the {e- 
_ cond term by. the firſt, and multiplying 
the quotient by the third ; Or which is 


all one. if you think it eaſier, by divid-Þ 


x 
B 


ing the third term by the firſt and multi:] 


plying the quoticnt by the ſecond, for theſ 
. product found after either of theſe ways 
will be the fourth term of the proportion. 


That the uſe of this may appear I ſhallſ] #: 


apply it to the firſt Example of the precedf . 


ing Rule. = 
'. + The three known terms 125 Souldiers, 
© 425.crownsand 19 Soyldlers being Da 
8 - HI [K+ 


AR 
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y. 9% ht ro Souldiers to receive. 


A WE, | . as 0 
: 4 
Book.3. 


Of Projeritm. "ip b 
the uſysl manner, IdividetheTetond 4 
ermby the firſt; and T'multi ply the quo- - 
tient +:4- by the third" 16, andthe pros 

du&t Is 34: And. this nite of Crowns 


--*Fo folve the queſtion of Hieruſalem avi | 
her.Citizens-beheged. The three terms 
kifown 400000men, 10'years and 2000000 
menbeing ſo'otdered that they -may be the 
three firſt terms of-a :dire& proportion. 
I divide the third term zooo000 by the. 
frft 400000 (which -is*done by dividing 
only : 20by 4) and I multiply the quotient 
5'by'10*and the produtt'is 50, and this 


| Ber is that of the years the City could 


wye SLINCAURD 400000 met. | 
Men. | Tears, -f ' Men. _ 
40006 = 1o : : 2000000 59 


11 mn ſolving this Queſtion I had divided 
the ſecond term by the firſt, and mnltipli- 


ed the quotient 'by "the third, "it had-been: 
all 6ne" for this way alſo 1 ſhould: baveat- 


Famed oy purpoſe. 
-"'The Reader may take notice that the 


5] pains taken about the Rule of Three may 


Lery. 


ed oftentimes be very 'mnch eaſed 'thns. If 
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ef. three mLOARS rs Siyen.and orderly .pla- 
- ced the fir "ind Goond, or firſt and third. 
- admit of a commondiviſor, dividing them, 
by. their common. diviſor, let the quoti- 
ents thence ariſing ſtand in their ſtead and 
then go on with the;work.. If .the num- 
bers.chance to be even,halve them till you 
'Uightupon an uneven, After that if they. 
dmit of.a common diviſor divide them by 
- it. By this means the work will be yery 
> mucheaſed. | 
 . A$ 4 pound are bought with 42 ſhillings, 
- whatwill85 coſt? 
,* Becauſe 4 and 32 are compound num- 
bers, being divided by their common di- 
viſor 4, put the quotients 1 and 8 in their 
room thus, 1—38 - : 85, multiply 85 by 
8, the produCt is 680. C 
42 yards of Cloth are bought with 27 
ſhillings, for what may you have 56? |, 
Reduce 42 and $56 by halving them to: 
21 and28, which again divided by their 
common. diviſor 7, inſtead of them you 
| have:3 and 4. Moreover the firſt term 3 |. 
'. andthe ſecond 27-being divided .bytheir 
+  Commondiviſor 3, you havean their room 
” 1 and 9g. Therefore the example being 
* thus reduced to its leaſt terms will -be | 
E- 2 g———4, multiply 9 by 4, the 
-- Product will be 36, view the ſcheme. | 
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The fine courſe may be taken about: 
the denominators of fractions.For if thede- _ 
nominator of the: rſt.and2d: frattion:os of 


| the-firſt and third admit of a common di- 


viſor, divide each of them by it. For in» 
ſtance if + gives {, what will 7 give ? Di- 
vide the denominator of the firſt and ſe 


cond fraftion by 2, ſo they are reduced. 4 
The Example will ſtand thus,. _ 


EL the 4th. number'i ts T's or, 
LEY 6fx 

When the nutabers are mixt; TIE is, 
whole numbers with fractions adhering to' 
them, firſt of all reduce them to fraCtions: 
by-Rule'in page 113.As 4+ gives 25 what 
will/24: give? 

-*This Example reduced to fraQtions will 
and thus, KY fr ———m—rnn + Af- 


'2 


terward- reduce the denominator of the* _ | 
firſt and third fraction 8 and 4 to 2 and 13 + 
the Example after this alteration ſtands 
Again Reduce: 
- the: 


WyS 9 We 3 


H 3. 
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the denominators of the firſt and ſecond 
to 1 and 1. The numbers after.this man- 
ner reduced to their leaſt terms ſtand thus, 

s. give '3,what will *7 give; The work 
$7.9 performed. according to the accy- 
ſtomed manner you have for the 4th. pro- 


portional t this (raged 14477 F ? 

1. 
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164-15 Lbree.. ShIVED (cl Vi 
-1C ;Q 'F x o 1 ; 
A LA 0 


0 be allured the piover term found te 

is the right one when the- propor-|- 

| tion is direct, you need dono more | xe 

but. get the products of the extreams and |p 

- middle terms, if theſe,'two products are 

© ual, your work is rightly perforn eds 
unequal, ' tis faulty. 

';ut when the proportiqn-is Reci rocaly in 
you are to get the produtt- of. the-twayar 
firſt terms; and-that of the two laſt, It]th 
theſe two products-are equal; the buſineſs;] th 
is truly done, [if -unequal the contrary,,| 20 
and you muſt begin your work alrelh.. '\ 1] 40 
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Of .the Rule of Three Com- 
pound. & {19 
THis Rule teaches to find a number 
which is to another compounded 
. of ſeveral others, as a thirdis to a 
+ fourth ; compounded alfo of ſeveral'o- 
'3 | thers. - For Example the carriage of 2600 
| weight of goods brought 300 miles;comes = 
+} to 4 Crowns ; how much will the carriage  * 
of gs weight brought 500 miles come - 
to | Gone be 4d 
- *Fis apparent in this queſtion that yolr 
require a price which may not only be- : 
proportional to the weight of the” goods 
which you bring, but alſo to the'length 
dy of the way you bring them. ; 

| In thisqueſtion and ſuch like you bring, 
ali} into play more than three terms, but there: 
my are but three principal ones, upon which 
-It]the other depend. Thus in our queſtion _ * 
ſs] there are five known terms propoſed , 
y4,|200 weight of goods,300 miles,4 Crowns, 
7] 400 weight of goods and 5oo miles, of all 
2,|which the three principal are 200 weight 
.;|of goods to which3oo miles is related,q, Cr. _ 
Of H 4 -- ans” 


d 
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and 400 weight of goods upon which de} + 
pends 500 miles. Now if the two prin- ff - 
cipal terms of the, queſtion being of the 
ſame kind, and to whom the queſtion is *- 
annexed, act each of them -upon one off * 
the terms that depends on them the pro-|| 
portion is Reciprocal ,if otherwiſe 'tis di- 
re 
For Example if I ſay 4 Labourers manure} : 
© © $ Acres of Ground in 3 days, in how,long 
time will 3: Labourers manure 24 Acres? | 
The two principal, terms and of the w 
Fime kind are: the 4 and the 3 Labourers.|P! 
Now becauſe the 4 Labour. work upon theſ © 
8 Acres, whichis a term depending there-(11 
yPpon, 3nd the 3 other, upon the 24'Acres la 
Which depend alſo: upon it; I know the di 
queſtion belongs to the Compound and Re-J 
Giprocal Rule of Three. th 
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lo of the Dir ect Rule: _ 
| The third Problem, p 


LL theterms fave one of a compound.. 
7\;: and direft proportion being given,:. 
©. _ to find this ſame unknowm:term-.. 
Firſt you write the- principal term-to-: 
2. | Which the queſtion is. annexed in the third: : 
s | place; and.under.it all thoſe-that depend. 
ef 0 it, the 'other chiefand of the ſame-kind: 
e-110 the firſt,and.under it thoſe:that bear.re- . - 
es} lation to it, the other ſingletermand-of a. 
he | different nature 1n the ſecond, | | 
e-|- Secondly, you write under each term of 
'Ithe. proportion the: compound--number.. . 
This: reduces all: the-.terms given to ther: *' 
three: firſt terms of a direct proportion, 
| whoſe. fourth term: is. that. defired.. 4 


(1). Examples. 


The carriage of 200: weight. of goods: 
brought 300 'miles comes to, 4 crowns, . 
{| how. much will the.carriage of 400 weight : 


| brovght 500.-miles come to ?. _ 


154 Of Proportions. Book: 3; 
Firſt I write the 400 weight of Goods 
which 1s the chief term to which the que- 
ſtion Is annexed; in the\third place of a 
proportion, and under it the 500 miles 
wr upon it, then I write the 200 
weight of goods, which 1s the other chief 
rom of the ſame kind in the firſt place, 
and under /it*the 300 miles Lepeck 
' thereon; and the 4 Crowns: that'is a ſin- 
ele term-and differing-from the fir in the 
ſecond place. Secondly, write 60000 that 
is the product of -200- weight by 300 miles 
under the firſt place, thefolitary term 4 
under the Kona, and 200000, viz. the 
product of 400 weight by 500 miles under 
the: third” place; This "redaces the five 
terms given to the three firſt of a direct 
proportion, whoſe 'fourth- term 1 3; de- 
notes how much the carriage of 4oo 
weight will come to. / And thus the 400 
weight will come to :13 Crowns, and'5 
Groats being brought 500 miles, - ſappos 
fingas we do here,that 200 weight brought 
300 miles cgmes to 4 Crowns. 
200 weight "490 Weight 
4 Crowns -: At 
300 miles -  $oo miles "SCOP0 
60000 4 Crowns: :' 200000 _ 137 cro. 
(2d.) Ex: 
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r35 
(2.) Example. | 
- 8 Merchants that have a. 100 Buts of 


Wine a piece at 15 Crowns'a But,' get a-: 
mongſt them 3200 Crowns; how: many 
crowns will *a 1 1 Merchants that have 


each 128 Buts' of Wine at 12: crowns Ai 


But gain amongſt them ?- 

Firſt perceiving as in the forme Eau 
ple that the proportion 1s direct, write: 
1.1 Merchants, which are the chief termto- 
which the queſtion is annexed in thethird 
place of. a- proportion,. and under 1t 128: 


| Butts of Wine, and-alſo the 12 crownsz. © 
the price of each But, for theſe two terms: 


depend upon it: IL write the 8 Merchants,. 

which are the other chief term and of the: 
lame kind with the 1-1 Merchants in the: 
firſt-lace, and under it the 160 Butts of: 
Wine that belonged to each Merchants, 
and alſo the 15 Crowns the: price- each: 
Butt. was valued at, for theſe two terms: 
are as 1t- were appendages of the 8 Mer>- 

chants:And laſtly TI write the-3200 crownsz, 
viz. the ſingle term-and of a different-nas+- 

ture.in the ſecand': ſecondly, PF writeundere 
the firſt- 12800, s. e. the ſolid: numbers © 


made v9 multiplying the two-appendagess. 


199> 


156. Of Propertjons.. 
100 and 16 interchangeably into the prin. 
Cipal number 8,.1-write the 3200 crowns 
under the 2d. under the third 16916, v:z. 
- #{olid number made by the mutual mulzi- 
plication of 11,, 128-and 12 into one ano, 
ther.. 'Lhis reduces all the terms known, 
to-the three. firſt. terms ofa [direct pro- 
portions and 4204 which, is-the laſt term 
of this proportion «will be the. number of 
crowns the.1.1 Merchants ought to get. . 


8 Merchants - 11 Merchants 
100 Butts 3200- Crowns : : 128 Butts | 
16 Crowns - 12 Crowns #6 
12800 } ' 3200 Crapns;; 16896 4224, Crowns, 
_* © The Fourth Problems... 


-» Al-the terms: of a compound and: reci- 
Procal proportion being known faye one; 
to find this unknown term. 

- Firſt-you write the. principal term to. 
Which the;queſtion, is annexed in the firſt 


* Pactzand under it the appendages. of. the 
' Qther- principal term. that is of. the. ſame. 
kinds and you write going arſeward this. 
ather;term 1n the.third place,and under it, 
* all thoſe terms that have a relyance upon, 
| thatto, which theqyeſtion hangs 3. ood the. 
6 - | 1011ta- 
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ſolitary term-whiclris of a different natur®. * 
in the ſecond. . | Wes ia Ll 
Secondly, you. write under each. place- 
of. the proportion, the product of all the : 
numbers that are there. This reduces all the. 
terms given to the three firſt terms of a - 
direct proportion , whoſe. fourth. is; the. 
number deſired. "4t; : 


| (1) Example. 


4:Labourers manure 8 Acres of Land iti © 

3 dayes; in .how. many dayes will - 34La- 
bourers manure 24 Acres ?-- \. : 4 
Firſt perceiving the compound propor» 
tion tq be Reciprocal, Lwrite 3 Labourers,, 
which are the chief term to which the 
queſtion is annexed in the firſt place of * 
a direct proportion, and, under it the$ - 
Acres which is an appendape of the 4 o- 
ther Labourers. And I write reciprocal- - 
ly.4 Labourers which, are the.other : chief * 
term, and. of _ the ſame kind in the. third, 
and under it. the 24; Acres, which the: 3 
Labourers manur'd.. And the 3 days which: 
are: the ſolitary. term, and -of 2 Aifſerent 
nature in; the. ſecond, Secondly,.I wzite 
24.the: product. of-3 Labourers by. 8 Acres 
which the 4 other manure.under the firſt 
| place;. 


158 Of Proportions. Book.3, 
| place, the 3-dayes - under the ſecond, and: 
- 96 the product of 4 Labourers by the 
* 24 Acres, that the 3 other manure, under 
© the third place. This reduces the five terms 
- given to the 3 firſt of a direct proporti- 

on, whoſe fourth [term 12. denotes the 
number of dayes'during which 'the 3 La- 
- bonrers will manure 24 Acres of Eand, 
| with the proviſo ( as. is. here ſuppoſed) 

* that 4 Labourers manure 8 / Acres in the: 


| fpace of 3.dayes., 


3 Lhbaurevs! N 9 ig Laborers o 
3 dayes* . 911) : Te 
B Acres. | ; Tights is 2 Acres. TORS EY E- L 
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which makes -30 days, ir how. many days 


= 


Wine tpidio! goo'pintseach?” ©. 
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"fa'rog mendrinkup 12 veſſels of Wine 
containing '500. pints apiece. in a month;. 


id - A rm__.A ab wt A tt 5 


will 1240 men. drink up 64, Veſſels of 


- Iipirft perceiving (that the” proportion: 
| e>Þ} 184 WE i$ Ta % 7 F . : "_ | 2 0. 
miſt” needs' be Reciprocal, I'write- 124 

men to which the queſtion hangs 1n the 
© firſt place of a direft proportion, and 
Bs under: 
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that the 1240 men drank, and alſo under 


' will drink up their 64 veſſels holding 666 
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under the 12 Veſlels that the other 100- 
men drank, and _under it alſo the 500. 
pints cach. of. thenr: hold. "And recipro- * 
cally I write the 100 men in the third 
place, and under the 64. veſſels of Wine: 


it the: 600 pints each ' of: thehn contains. 
And-in'the ſecond the-term”'3o'dayes dl E 
fering from the former!'-Secondly"'t - 
write 7446000 or the ſolid niimber made: F 
by the multiplying the 5 terms 12.40; I2 
and 500 one into another-under the. kl 
place. The 30 days under the ſecond; 3h 
3 $40000- br the ſolid: number made by'the | 
multiplying the three terins,'' 100,'64 and 
600 one into '/ariother- under the | third 
place. This reduces all the terms known - 


to the three firſt of a direct proportion, : 
whoſe fourth term” 153+ denotes the nutn- 


wen 


ber: of days during which the 1240 th 


pints a Plece. 
1240 Men To0 Me 
12 Veſſels, , , 30 days: 46 Pegs, 1 30+ 
$22 PRES invio 1 10y0 111 SR INS 2363-feh 
TT — 
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: - Here are: ſeveral Rules. that "ln 
4, . from-the-Rule of Three, as it were 
| Gickers from:that WR. 313-5553 
| .. I ſhall there give: the Reader an account, 
: of the chiefeſt ;of them, which are.the 
* Rule of Fellowſhip, Rules Pi Alligations 
; and thoſe of Falſe.Poſition, -. - -. 
©... The-,Rule. of - Fellowſhip is that- that 
$-=4 to. divide a ES given into ſe- 
parks which ſhall be proportional ta 
$i aſigned numbers. It borrows its 
: name $3 the Companies uſually eſta; 
amongſt Merchants: to-. Traffique 
- together, becauſe in this caſe Its. uſe 15, a 
F'% lute neceſlity.. 


The fourth Problems: : 


To divideany number-giyen mto-ſeve- 
ral parts-that are proportional to other 
' xs likewiſe known... 

'you write the ſain of theſe known 


| nonbes in the _ place ofa dire&t pro- 


Books 


POT tion: 


Wc -,j,fT0 +. © et heard, 


CaO OOiſma Hiern with ou 0 mM, 3. 


Book.3. Of Proportions. 1641 

rtion, the other number that is to be 
divided in the ſecond, and each of the ab 
ſigned or givennumbersin the third.. +} 
- Secondly, you make uſ' of. the Rule of 
Three as often as there are numbers in-the 
third place, and you find ſo many. new ”: 
terms, which are the proportional parts 
fought. | 


(1.)- Example. 


Three Merchants make a joint-ſtock of * 
10000 Crowns, with which they get 4006. _ 
The firſt Merchant put into the common: : 
ſtock 2000 Crowns , the ſecond 5000 yi * 
and the third 3000, you ask what each 
Merghant ought to receive of the: whole . 
gain, viz. the 4000-crowns: that: ſhallbe _ 
proportionable to what: he putin?- ' ©. 
- Firſt: E-write 10000 the ſum total ofthe 
moneys. put into the ſtock, mn the-firſt _ | 
place 'of-a:direft ' proportion,. 4090,; the 
number- of crowns that makes the, whole 
gain, of whicheach Merchant has his ſhare 
according to what he put in, in theſecond 
Place.: and the three numbers 2000, 5000 
and, 3000, to wit the crowns, each Mer» +: 
chant put into the.ſtock in thetthird/place, 
Secondly, I make uG.of the Rule. of Theo 
rice. 
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thrice, and I find the three fourth ter 
800, 2000 and 1200, which are th hoſe 
that from the beginning were deſired. 

> Therefore the: firſt Merchant ought to 


receive 800/crowns of the whole gain, the 
ſecond 2000,and thethird 1200. 


The whole The whole Particular Particulay 

contribution. £4ins contributions gains. 
+ «3-4, 1 22000 300 
 J0000 | $000 3:2 & 5000 2000 

101329253310! 8 5 3000 -.' 1200 


LE 4&4 


WE 00> br:05 . EG) Example. 

: >\Four-Mctchants Trading upon a :oynt- 
* Rock of 16000 crowns, loſe 4000. The 
firſt Merchant/put into the common ſtock 
 20e0crowns, the ſecond put into it 5000, 


part of the loeach Mer- 
. nt ought to bear,as ſhall be proportio- 
t nable to the ſum heput in ?- 

{- 20Firfſt I ' write the. whole contribution 
26900 inthe firſt place of a direCt propor- 

tion, the whole loſs 4000 crowns in-the 
ſecondy 'andeach' particular conitribiition 


| Inthethird-* Secondly, 1 make-uſe of the 
k.--$31163 


"mg ts what 


by > 
.- w- - 
- 
- * 
p 
4. ” 4 ro. IE on. ht. 


the third 3000 and: the fourth 6000, the. 


direct 


dire&t Rule of Three four times, and 7 


find the four terms 500, 1250, 750 and 
'1500y, which are thoſe I ſought alter. \ \\ 


Therefore the firſt Merchant mth cc come 
off loſer 500 crowns,-the ſecond 1250, 
the third 750, and the fourth 1500. And 
# | if you ſubſtract: each mans loſs from the 

ſur he at firſt put in, the firſt that put ' 
In: 290809;Will take out, but 1500, the {e- 
cond: that: Put -3n, $000, will take ouJbyt 
3750»: the-third : that, put.in 3000 w 
take out but 2250, laſtly the fourth = 4 
put in 6000 will take out but 4500+. la z 


4A 


W. 
” 


Q 


"The that ' The total 'Particuley © Pp ar Parti 

| contributions *  tofs -* contributions _*; Reo 
- a ; | 1] 4 4 4 RTE k bu > 1 1110 
e IF i "131 | oe” | i 2000, $* 


TY&S&T<0 


I6000;-. + 14000 37 


y "= 
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% = 
» 


Hud the Compound Rode 
EF ONT, wh 


The fov's Problem. 


p "Hs Rule teaches to divide at 

2 ven number into' ſeveral” parts, ſo 
©  ” that'they may'be proportional to 
Uikets other compound” numbers that'are 
alſo giyen'or known. 

. For Example four Merchants Trader uy 
on.2.joynt-ſtock, : toward which the. fir 
contributed 20 Crowns which lay in 4 
months, the condo Crowns which was 
in.5.months, the third 60, that continy- 
ed in the bank;6 months, and the fourth 
$0 that continued 7 months , and they 
gain 240 Crowns, The queſtion is what 
each Merchants gain is with regard to the 
fam he contributed, and the time it lay-in 
the common-ſtock-? 

Tis evident that in order to the ſoly- 


ent put in and of the time it m_ 
nue 


of Ky: Me " "ow ; 3, 


He of the queſtion you muſt make uſe of 
the compound numbers of the mony. each. 
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n 


nued in the joynt-ſtock, viz. the produtt 
of each ſum multiplyed by the number de- 
noting the ſpace 'of time 'it lay in. Has 
ving thefe ſeveral products you take their 
ſum which is 1200. You write this ſum in 
the firſt place of a proportion, ,the whole, 

gain 240 in the ſecond,and each ofthecom- 


pound nunibersor produ@ts' in the 3d, the 
4th.term of the 1ſt. proportion allows the 


firſt Merchant 14 Crowns for his ſhare of 
the gain, the fourth term of the ſecond 
48. the ſecond Merchant gets, the fourth 
term of the third 72 which is the' gain'of 
the third Merchant, the fourth'term of 
the laſt 12 for the gain of the fourth. 


iſ.20 Crowns 24.40 Crowns 3d. 60 Crowns 4th.80 Cy. 
for -q-months. for 's months. for 6 months. for 5 mon.” 


—_ulwwAhA 


Produits 80 


200 360. g60 their 
ſum 1200. 


_ 


Sum of the 


produtts. 


I200 


—  —_—_—__ 


whole gain produfis particular gains. 


80 I6 gain of the firſt. 
200 gothe ſeconds gain, 


849.4 0 wy n2 the thirds gain. 
4 560 


1.12 the fourths gain 
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"The Rule of 4 gain | i 


"His Rall teaches to mis thinks of 
©, different values Io that their mix- 
- ture may,make 2compound. , that 


has a Et value between the values of the 


other two,. - Wy 


*For Exatple a Goldſmith has tivo fo iy 


of,G 19;. one; is: worth .39.,thillings' 


'ot er. ſort tis worth but SE, 
what mixture. mult be ; made of. theſe two. 


- , 0 - _ 


whoſe value 1s 28 ſhillings ?. : The prices 
30. and 24 ſhillings are the prices of two 
ſorts which you-are to-run-1nto-onez” one 
ounce is. the compound or 'maſs this mix- 
ture ought. to. make , and. 28 is the ſt 
Price Which falls between 30 and 24. 


| The Sixth Problem. 


Fo unite two things of different values, 
ſo that the compound thence ariſing may 
have a middle value between them. 

Firſt get- the difference between the 


greater þ price and the middle one, and theſan 


3 difte- 


: 


pt 
th 
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| difference between the middle price/and 
;| the leaſt. Afterward you-make tworranks 
Þ of dire&. proportion-writing' the ſum tos _ 
tal of the differences for the firſt term, the 
{| thing whoſe value is the middle price 'for 
the ſecond, and each'-of ther differences 
| for the third, 8 --- £76. 2081158 
{| - Secondly, [you ſeek for the fourth term. 
of each proportions and theſe two terms 
denote alternately, the ſecond what you 
ought to take of the thing that carries 
the greater price, and the firſt,' what you 
muſt: take of the thing that 'bears the leſs 
| price, ſo that: you may'icome: by. the mix3 
'] ture you deſire, : The Exampleswill: make 
all this plain. 1-7 'T'OL- 6 


(1.) Exanple. 


A Goldſmith has two ſorts of Gold; one 
is worth 30 ſhillings the ounce, and the 
other is worth but 24 ſhillings the ounce, 
what mixture muſt be made of theſe two 
ſorts, 1o that: you may have an ounce 
ies, | worth 28 ſhillings ? 
aay} Firſt the difference between the greater 


price 30, and the middle one 28 is 2, and © 


the] the difference between 28 the middle. price 
thejand 24 the lefler-is! 4 thereforeIwrite's 
iter} © _ the 


: 1680 Of Proportions. Book}, 
the ſun of thedifferences in the firfyplace 


ef twodirec proportions, 1'ounce or the 
- "thing that carries: the middle price in the 
ſecond, andieach of the differences.2 and 
4 in the third. Secondly, I ſek for the 


-, fourth-term of each proportion. Theſe 


terms are + and 5 whoſe ſum 'is 1, and the 
term 5 denotes what:you muſt take of the 
Gold of the leaſt value, and the term +3 al- 
ternately what you muſt take of the 
Gold of the greateſt price , ſo that you 
may have 1 ounce whoſe value is the mid- 
* gle rate. : And verily the third you are to 
take of 24 is juſt 8, and the two thirds 
you are to take of 30 ſhillings comes to 
' 20,/ ſo that theſe two ſums added together 
make the middle rate 28. 


erflvef price, middle price,leaft price, 1}. differ. 24.differ, 
- 30 jhill. 28 2y, '2 4 


Sum ofithe differ, The compound differ. Parts of the mixture 
| alternately taken. 


| 3 3. of an 0#n. of 24. 5+ 
Ss ad Ke 


4 of anounof 30 5. 


6 


(2.) Example. 


A Vintner has two ſorts of Wine, one 
worth 5 pence a pint, the other 2 pence, 


you 


-y & a & "0 Ws CY JV LIE "SS VE. VS C7” YE VHY IS 277 


ne 


oy 
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ou ask. what I muſt take of each to filla 
veſſel that holds 400 pints, ſo that it ſhall 
be worth 5 pound. 

Firſt of all I muſt find out the value of 
a pint of that Wine that is to fill the cask, 
which 1 know thus, if 400 pints be worth 
5 pound what willa pint come to ? the 
fourth term is the value of 1 pint which is 
73» this fraction multiplyed firſt by 20 to 
reduce it to ſhillings, and aſter that by 12 
to reduce it to pence ſtands thus, =; equal 
to 3. This done 1 ſay if two ſorts of 
Wine be worth,one 5 pencea pint and the 
other 2 pence, what mixture muſt 1 make 
that I may have 400 pints, that each pint 
may be worth 3g pence, and I diſpatch the 
queſtion after this mannex. 

Firſt,the difference between the greateſt 
price 5,and the middle one 3 1s 2, and the 
difference between 3 and 2 the leaſt price is 
1, therefore I write 3 the ſum of the diffe- 
rences for the firſt term, 400 pints (the 
value of eachof which is 3 the middle rate) 
for the ſecond term, and each of the diffe- ' 
rences 2 and 1 for the two third terms. 
Secondly I find out the 4th. term of both 
theſe proportions. Theſe terms are 266* 
and 133; , whoſe ſum is 400. And the. 
firſt of theſe terms 2663 tells me how ma- 

| I _ ny 
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ny pints I myſt take- of the Witte: that is 
of the leaſt value, andthe other 133* how 
many. pints I muſt take of the Wine that is 
of the greateſt value, fo that I may have 
400 pints worth 400 times the middle 
” 3 pence 5. e. 1200 peice, that is rod 
'3k1ll. or 5 pound. ;.f 


Book: 2: | 


a tt to #S wt et. © D.C ma Gr lh 


4oO pints. 5 pound : *: pint +7 of 4 þ. which comes to 4% 


greateſt price. mid. pr. leaſt pr. firſt differ. | ſecond differ, 
5 Pence 3. pence 2 pence 1 Og 

, differ. Particular and Alternat! 
It! WIRERERS. © 1 

I 2664 pints of 2:þ6n:4pint 


x 133; fintsof 5 pen.a pint 


— 


fun of-dif. mildien 
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The ſeventh Problem. 
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| you frame two ranks of dire proporti- 
ow || ons writing the ſum of the two produdts 
-is Þ found in the firſt place, that that has the 
we | middleallay in the ſecond, andeach of the 
dle two products in the thifd. 
od | Secondly, you ſeek for the two fourth © 
. terms of the proportions, and theſe terms - 
T direct alternately, the firſt, what you muſt 
4} take of the thingswhoſe rates helped tofind * 
fe the ſecond ſum, and the ſecond, what, you -: 


ought to take of the other things that re- 
—|| main, yo whoſe ere alſo helped to find , 


£1 | 4 RE 2 Liu, 


4) Ecaae2s X 

If an ounce of Saffron is worlh ad, ; 
pence, an ounce of Cirinamon'$ pence; 67 
[utmegs 6 pence, 'of Pepper 4 pehce, and; 
Cloves-3: pence. What miſt you take 3 
of each to make a mixture of 21 pounds 
which ſhall be worth 9 ſhillings and SHATY 
a' pound. 
Firſt 'of all if 1-ponnd which tithkins 16 

| Th be worth Sand 4pence which makes” 
ce, 1 ounce which is; part of 4 3 

porind will worth, part of 112 pence | 
that'is, 16=::, or 7 pehte, Andif 1 pound 
make 16 ornces, 21 pound will make 21 
times 16 or 336 ounces. © + ' 3 
I 2 OUNCES. | 


Ly 
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ountes, pence : : ounces. pence | pound. ounces : : pou, oun, 
16 T1274 + 7 I I6 ;:; 21 336 


This donel ſay, if r ounce of Saffron be 


worth 10.pence, an ounce of Cinnamon 


8 &c. what mult I take of each ſort to 
have a mixture of 336 ounces worth +7 


* pencean ounce? And I diſpatch the queſti- 


on after this manner. 

Firſt the ſum of 3 and 1, which are the 
differences between the two greateſt rates 
ioand 8, and the middle rate 7 is 4 ; and 


-the ſumof 1, 3, and 4 which are the dif- 


ferences between the middle rate 7 and the 
leſſer rates 6, 4 and 3158. Therefore I 


. multiply alternately the firſt ſum 4 by 3 the 
" number of the prices 6, 4 and 3, which 


help'd to find the ſecond ſum 8, and I mul- 
tiply this ſecond ſum 58 by 2 the number of 


E Prices 10and 8, which aſliſted to find the 
-- firſt ſum 4.Afterward I make two ranks of 


direct proportions,writing the ſum of the 
produtts in the firſt place, the 336-ounces 
that have the middle allay in the ſecond, 


E and the two products 12 and 16 in the 
> third. Secondly, I find out the two fourth 
© terms of the proportions. Theſe terms are 

©. 344 and 192, and their ſum is equalito 


Eo 336 


oo e0 © 
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1.336 the number of the ounces which were _ 
+ | to make the compound. Ard the firſt of 
5 | theſc terms 144 ſhews you what you myſt 

take of the mixture of the Pepper, Nut- 
e | megs and Cloves, whoſe prices helped to 
n | find the ſecond ſum, and the other term 
0 | 192 directs what you muſt take of the mix: 
7 | ture of the Saffron and Cinnamon, whoſe 
- | prices help'd to find the firſt fum. And ro 
determine yet more particularly what you: « - 
e | muſt take of each ſort, you may divide 144. 
s || into three equal parts, and 48 the third 
d | of 144 will i the number of ounces of 
- | cach * the three ſecond ſorts, and like- 


e | wiſe 96 the half of 192, will be the num- 
I | ber of ounces of each of the firſt ſorts. 
C A Scheme of the Wore, 
q prices their differ. and their ſum ?. 
- | Saffron g- pence 33 3 I 
f || Cinnamon t 
middle rate : firſt ſam 4 4 
& || Pepper 6 by 3 2d. ſum #8 
f | Nutnees 34 rſt.prod.12 by 2 
> | Cloves 3 24.prod.16 24d.produft 16 


Jum of the produt7s 28 


S 

| Sun A the - comp.of mid. pro- parts of the mixture al- 

- produtls altay. autts. ternately taken. 

1 -" 48 oun. Pepper. 

: I2 1445 43, Nuthegs. 

28 936-3 3-4 C43 Cloves. 

; 16 1923 95 0mn.Saffron. =} 
722 96 Cinnamon, ©. 


I 3 '  I4are ; 


I dare 'not ſay any thing more of this 
Rule for fear of running into Algebra up- 
on whoſe frontiers I am already. Upon 
the ſame account I might very well omit 
what I deſign to ſay about the two fol- 
lowing Rules. - But becauſe they are-com- 
monly handled in Treatiſes of common 
Arithmetick, it may not be altogether a- 
miſs to hayea touchat them. - 


| Of the Rules of Falſe Poſntion, 
JHen it happens that the queſtions 


V propoſed are fuch that you know 
not under whatRules to bring them,'tisuſy- 


E al to attempt their ſolution upon ſuppoſal 


that certain things taken by peradventure 
are thoſe you deſired, and afterward try- 


ing whether they fulfil the conditions im- 


* plyed in the queſtion.. If they do ſo, *tis 
= evident they are the things you were in 


” ſarchafter. If they prove otherwiſe you. 


* frame a proportion , for whoſe ſecond 
> term you put, the things ſuppoſed, thoſe 
you light upon in your tryal of them for 
the firſt, and'the things given: for the _ 
Ps > An 


Y 


| 
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And if it happen'that-the 4th. teen of the 
proportion does the buſine, the Ryle is 
called the Rule of - ſingle Pafi tion or ove falſe 
Poſition, 

Byt. if this fourth term proves infuff 
cient, you go:0n with your work by means 
of the ſuppoſition already made, and of a 
new one which you alſo make. And the: 
Rule is then called the Rule of double Poſs- | 
tz0n, or of, two Falſe Poſitions. We ſhall' * 
explain the latter having firſt laid down. : 
ſome examples to facilitate the underſtand ; 
ing of the former, | 


( L.) Example: 


An Army being routed it appears that a 
ſeventh part were killed upon the ſpot; a* : | 
third faved themſelves by flight, and the” 
11020 that remained were taken Priſon- | b 
ers, the queſtton is what number the Soul- 
diers were of that made up this Army bes 
fore the fight, how many dead, and: how 
many eſcaped ! 4 

Muſing alittle upon the queſtion, plate 4 
ly perceive F muft have recourfe to the. 
Rule of Three for its folation.. : For, + © 
and 11000 making up the whole! Avitty, if 4 
Itake away. + and ;, z. e.: i: from one, far - 


I 4 there's. | 
"_ ” 


Fd 


m4 "D276 
* *D, 
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there's but one Army, the remainder -: 
will be the number of -the 11000 Souldiers 
* thateſcaped. Thereforeas :- parts of the 
Army are to 11000 Souldiers, ſo 1 which 
- denotes the whole Army ,, of which the 
11000 Sonld. are -;-- parts, will be to the 
number of all the Souldiers that made up 
the whole Army, which number is 21000. 


parts of the Army Souldiers Army Souldters, 
IT " I1COO:: - 8} 21000 


But had I not known what Rule to have 

> made uſe of I muſt have went this way to 
— work. I make account thata certain num- 
ber taken by hap hazard 1s that of all the 
- Souldiers, to caſe the work I have choſe 
= one whoſe {eventh and 3d.part (which are 
 theparts given) are whole numbers, which 
* B6doneby taking 21 the produtt of 7 by 3. 
* If therefore 21 is the number of all the 
» Souldiers, there were but 3 killed, 7 eſcap- 


F- ed, and the remainder a:11. For 3' the | 


ſeventh part of 21 and 7 its 3d: part being 
+ ſabſtracted from 21 leaves 11 for the reſt- 
* due.Now the remainder ought to be ! roo, 
> Therefore I put in order a proportion, in 
which 21 the number of the iuppofition 
ſhall have the ſecond place, the remainder 
? : LL 


4 > a > = ww i mwH 


— 
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| 11-found by means thereof the firſt, and 
$ | the given number 11009 the third, and 
e | the fourth term 21000- gives me the num-: 
h | ber of all the Souldiers, the ſeventh part. 
e | of whom 3000 were ſlain, the third 70900. 
e | eſcape, after which 11000 were. made- 
p | Priſoners. 


2, 
The remainder found the ſuppoſed the remainder whole-Army: 
by the ſuppoſition number. - 
f, 
| I I. 23: $3: 429000 2 1 600. 
e (2,) Example. F 
0 : 


1- | Aman performed the third part-of a: 
e | journey on: Horſeback and the fifth part: 
& | afoot, which betwixt them made - up 50- | 
-e | miles. The queſtion 1s, how many miles. * 
h | the whole journey conſiſted of ?- Ml 
'% This queſtion alſo may be ſolved by the: 
ie | Rule of . Three:: For if and or +3 of 7} 
»- | a journey give 50 miles, 1 or the whole: : 
e | journey will be 93} ſuch miles... | 


S . S 1 Y 
i- | parts of the journey miles: : journey. miles,. 
>| imore-torv!  gor:. nga 
n \ 4 


n | But.iffo be-I cannot tell what Rule to" ? 
make.uſe of in order to its ſolution; 1 go » : 
I.5; | aboutt - 


about -it this way. I ſuppoſe a certain 


- number pitched upon by chance is that 


number of the miles that make the whole 
journey : - that the work may be the eaſier 
E pitch upon 15 the product of 3 by 5, to 
the end that its 3d and fifth part, which 
are the given parts may be whole numbers. 
If therefore 15 be the number of all the 
miles, its 3d. part 5,and 5th. part 3 ought 
to make 50 miles, now they make only 8. 
Therefore I put in order a proportion, in 
which the number found 8 ſhall have the 
firſt place, the number of the tuppoſition 
I5 the ſecond, and the number given, v#z. 
* $50 miles the third. After this wanner I 
- find the number of miles that make up the 
whole journey to be 933, whoſe third part 
* 31 + wasfgone on-Horlſeback, and the fifth 
+ - part 18+} was performed afoot. 


Number found ſuppoſed numb. : : given numb .. miles of the 


whole j0urRey, 


"} 7 Te / 93: 
"© Example. 


. _ The apes of 3 men make 144 years, the 
firſt is three times as old as the ſecond, 
and 'the ſecond twice as old as the. third. 
What are the three ages ! 

>; Con- 
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ny . Conſidering 'the queſtion a little you: * 
IL eaſily perceive that it belongs to the Rule * 
le | of Fellowſhip: For to ſolve the queſtion, _ 
Cy you needonly divide the given number-144.. 7 
OJ into three parts that ſhall be proportional : 
hf to the numbers, 1, 2 and 6 whichare ſer, _ 
S- | becauſe they expreſs the known relations 
Cy all the ages bear to each other. For the 
It] third of theſe ages is to the ſecond 'which- - 
d. | contains ittwice, as 1 to 2 which contains. 
ny 1twice, and to the third as 1.to6; , becauſe: 3 
1 the ſecond is to the firſt which it- contains .- 
ny 3 times, as 2 to6 which contains 2 thrice....? 
Z- | Thus you wlll find by the Rule of Fellow-- ; 


If hip that the 3 ages are the firſt 92 years... 
ie the ſecond 32 years, and the third, 16.- 
rt 
th 6 72 

2 144: : 2 32. 

'1I 96- 

el .1:13; A. : +3 
'”']  Bat'if ſo be 1 were ignorant of the Ruls- 


it-belonged'to, I go abbut to ſolveit after. 
this manner. I -ſappole the third man-is: 
but 1 year old;therefore the thirds age-will: 7 
bel be 2, and the firſts age 6; and theſe'three- 
ages ſhould-make 14 4. '- Now: their:ſum; | 
is but 9. Therefore I frame aproperti-- : 
on in which-the' number nor 
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* the firſt place, the number of the ſuppoſi- 
| tion which is 1 the ſecond, and the given 
number thethird. The 4th.term of this pro- 
- Portion which is 16 will be the age of ' the 
third perſon, the ſeconds age therefore 
will be twice 16 or 32, and the firſt age 


+ 3 times 32 or 96. And theſe three ages 
| make 144. 


Number found Numb.ſup. : + the numb. gium the leaft ages 


9, K::- 42.8 I 44. 16. 


of the Rule of two. F alſe Po- 


ſtions.. | « 

$ | ID : \ DI «of hc 
VV Hen there-are ſeveral.numbers.gi- 
6 ven that belong to the queſtion, 
| the Rule of | fingle Poſition will not-ſerve 
| the turn, For in making uſe of that-you 


| in the third placeof a proportion,. and yet 
: you muſt there-havebut one number. Now: 
tn ſuch-a caſe as this, you- attempt the ſa- 
| lution thus. 

You ſuppoſe a.number pitched upon. by 
- meer cbance: is one. of. thoſe. you would: 


muſt write all that's given in the queſtion 


' have 
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ineffectual as the-former, you are to ob- - 


ons. by ſabſtraQing,the leſs fromthe great- 


have, and afterward'you try according tor ? 
the nature of the..queſtion whether this: ' 
number will do or no.. If it will 'not dos. : 
obſerve its exceſs. or want. After that you 
make choice of a ſecond number-inſtead of - 
that the firſt ſuppoſition helped you toy © 
this alſo you bring to. tryal-as you did the 
former. If this ſecond: number:proves as: * 


ſerve. how much *'tis: too. big or. tog- ? 
little. 4 
The exceſles.are marked- thus =», the 
wants thus —. 34 
Theſe exceſſes or wants-we- will call er- _ 
ors, and-to. the numbers lighted upon bg, - 
ſuppoſition , we ſhall give. no, other name, * 
than that of ſuppoſitions... 


 8ale; 4 

Now to- ſolve the queſtion by means- of 
theſe ſuppoſitions and errours,you clap in 
the firſt place of two proportions, the dife - 
ference of the errours, in- the ſecond the. 
difference- of the ſuppoſitions,. and in the *: 
third each of the errours: Afterward you 
add the fourth term of-the proportien ta _ 
that poſition that. helped to find-it, -.. * 
- You find the difference, of the ſuppoſiti» 


ers and. after, the ſame manner the. diffes ' + 
xence of the errours. Ex- 


_—_ 
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Example... 
+ . The Ages of three perſons make a-100 
- years, the firſt age exceeds the ſecond by 

| 24 years, and the ſecond exceeds the third 

by 20 years, whatare the 3 ages? 
' © Let one year be the-third and leaſt age, 
| the ſecond” therefore will be 21 years, and 
- thefirſt-2r more-24 or 45: years, and/theſe 
| three ages'1," 21 and 45-ought'to make 
n all 100 years. Now they make' but 
© 67, Therefore 1 frame a proportion whoſe 
firſt place 67 ſhall occupy, 1 the ſecond, 
- but becauſe there are tveral 'nnmbers giv- 
a or Kfiown, and'you muſt pur-downcbut 
* 6fe&in"the third place, 1 pRainIy6 perecive 
© cannot come at the ſotntion by theans of 
- this ſuppoſition alone. Therefore I am 
* content to ſee how much 67 wants of a 
| 3005" and 1 tnake the' want (writing it 
this — 379) the 116,- erfeur; for. 39 from'a 
- 1060 leaves: 67. Afterward I. £0 upon 'a 
\ fiew ſuppoſition pitching upon 2 years for 
" the third* age inſtead of: 1 1 made choice 
| bf before, therefore the ſecond age will 
| be 32'and'the firſt- 45; and | theſe three 
; ages make juſt 76years, Now they (ſhould 
[{y60, therefore'there's a want of 30. 
þ Farr and'T write —30' for ''the/ſecond 
| errour” , for 30 from a 100 leayes = 
is 
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| —_— _— 33 11 mort t : 
differ of :ppof. 1 if.of err. r7'% (4.212 : 


—=— 
3 
Ly 


This being done, 1 write in the firſt place” 
of a proportion the. difterence of the: 
two errours —33 and 30'which is —3, un" 
the ſecond place r the difference of the two ? 
ſuppoſitions 1 and 2,and in the third place 
each of the errours —-33, and —30, The: 
fourth term of the firſt ſuppoſition 1s 115" 
and becauſe this term aroſe from / the firſt” 
ſuppoſition 1, which afforded thefirſter» * 
rour or want -33, I add 1 to the: laſt term” 
11 and 12 is the third perſons age. Or: 
el the laſt term of the ſecond-proportion 
is 10, and becauſe this term10 ariſes from - 
the ſecond ſuppoſition 2, which begat-the * 
want --30, l add 2 to 10 and 12 is the age | 
of the 3d.'perſon. ' The ſecond therefore 
will be 12 more-20 thatiis 32 years old; * 
and the firſt 56, and theſe three ages 12, - 
32 and 56 makea 1co years, 10. £00, 
1/. ſuppoſition 1 |xft, err, 33 difuof ſuppoſe! ere" 30 4gh ©) 
24, ———2/ }24;— 30 .* ! | - 


(2;) | Exanyle. | 2 Tre 


The Ages of three perſons make.a 106 
years, the firſt is 12 years older, than the 4 
p35 OLNET A 
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other two together, and the ſecond is 
"twice as old as the third,. and 8 years 
over. How old is each perſon ? 

- Suppoſe 1 year is the third and leaſt 
"Ape, the ſecond will therefore be 10, and 
"the firſt 23, the ſum of theſe: 3 Apes is 
© 34 years ;. Now they ſhould- make be- 
tween them: a 100, therefore I- write 
- down the want,.'—66.. Suppoſe in the 
| cond place the Age of the third perſon 
tobe 2 years, that: of the ſecond there- 
| fore will be-12,: and. that of the firſt 26, 
and the ſum of: theſe three Ages is 40 3 
But they ſhould -make- a 100, | therefore I 
pr down alſo:this-want,. — 60. This 
being done Iwrite in the-firſt place of a 
"Proportion '—6, the difference of the 


- wants-— 66 and — 60, and I 'frame but ' 


one of the two:proportions, for-one will 
" ferve theturn as well as two ; in the ſe- 
cond placeI write 1 the difference of the 
- ſuppoſitions, and in the third the-want; 
 —66, Its. laſt term.is 14, to. which 1 
 add:the firſt ſuppoſition 1, . which furniſh- 
edi the firſt want. — 66; and-12 is the 


rears old; andthe firſt-12:more 32 and 


| third perſons age, the ſecond therefore - 
—xeill.be 2 times-12, and. $ over, -5. e. 32: 


2, which, make 55. And theſe- three 
ves; 12, 3Z2and 56, make' a 100 years. | 
att Fart: 


PF, , x bags <2 
wa : . : 
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| farthings, there ſhould :be left '6, | the -- 


Firſt ſuppofi. 1 firſt errour 66 diff.of ſup. firſt err. third age 
Second ſuppoſe. 2' ſecond err. 60 


Differ. of ſip; di of err. 6 + —66 '11m0.1 j612 ; 


(3.) Example. 3 

A certain Man meeting *a parcel of- 
poor people, and intending to give them - 
5 farthings a piece, drawing his Purſe he 
found he had not farthings enough about 
him by one, and fo beftowing upon them . * 
but pence a piece, he had 6 farthings left. 
How many poor people were there, and 
how many farthings ? ;-. 
Suppoſe 1 to be the number of: the 
poor, now this poor perſon. could not : 
receive 5 farthings, becauſe the donor 
had not fo many about him by 1+. therer ; 
fore the number of the farthings is but 4. ** 
But if he received 4 farthings, the donor 2: 
muſt have ſix left, (according to anathev.- 7 
condition of: the queſtion) the ſunrtheres * 
fore of 'the farthings is 4 more 6z 5./#:\10; * 
Now 4 ſhould be the ſame numbey» with - 
10, thereforeI write down the want, — 6. 7 
In the ſecond place, ſuppoſe 2.to be the: ? 
number of the poor, the number of the * 
farthings therefore is' twice. 5 wanting 1, 
v:2. '9. Butif.each of them received' 4 


_— 

NuMN= : 
% ” 

& 4 
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' number of the farthings will therefore be 
- 2 times 4 mores, 5. e. 14, Now 9 ſhould 
© be the ſame number as 14, but there wants 
5; thereforel write the want —5: Theſe 
* Things thus happening, I write in the firſt 
* Place of a proportion —1, the difference 
of theerrours —6 and —5. In the ſe- 
| cond place I write 1.the difference of the 
* appolitions, and in the third the firſt er- 
4 Tour-— 6... The laſt term of this propor- 
| £i0n45.6, to which I add the firſt ſuppoſi- 

; tion 3+,;becauſe it helped me to the. firſt 
| want, — 6, and. thus 7.1s the number. of 
3 the poor people. And there were 34 far- 


: I 'fcft erroux 6 diff. of Jup. fi G2 err. RR of 


bp Fil Ft aderr. 5 
£ BUYof!fags. Thai of evi "Tio WRT EY 


E -- Under this Rule of - Doxble Poſurgon fall 

] Salers other Examples, of which I ſhall | 
” givethe Reader only three; by means; of | | 
: which hewittbe able without much diff 
; Culty to: work the:reſt.. | | 


4 03.5 Ct) Example. 
_ In «£fops times! a Mule and an Aſſe go- 
; ing on the-way together,” the latter | com- |. 
- Plained:he wasoverladen, i to- whom . the 
FRE ' 1 ſhould guve thee = 
0 


. « a8 
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of my ſacks, we ſhould have as many one 
as the other, and if thou ſhouldſt give 7 
me 1 of thine, I ſhould have as 'many * 
again as thee. The Queſtion 1s, how mar | 
ny ſacks each of them carried ? : 

Suppoſe 1 to be the. number of ſacks | 
the Aſſe carried, if ſhe ſhould give. ane ? 
ſack to the Mule ſhe would have never, a * 
one left, and the Mule would have twice 
as many, that, is, twice nothing. . Since - 
therefore the Mule having one ſack: | 
than its own,. bas.never: a oper at of ol os 
Lumber of ſacks is —1.3 1f then ſhe ſhould - 
give one {ack to the Ae, her number of 
ſacks would be —2, and the Aſe would : 
have2z. Now. — 2 ought to be equal to 
this number 2, becauſe then they ſhould 
have as many ſacks one-as the other 3-but : 
2 exceeds —2 by 4. Sol write down the : 
want —4. In Fu ſecond -place, ſuppoſe 
2 to be the number of ſacks the Ale car- * 


ried, if ſhe give one ſack to the. o : 


ſhe would have one. (fill,. and. hi 
would have twice as many.as_{h 
2. Since therefore 'the Mule & 
fack from the Aſſt has ,2 , the min 
ſacks ſhe had at firſt LS 


ſhe ſhould give ons; ſack. to the 4 


' would have never a one left, and. the£ by 4 


would have 3. Now theno ſack that re- 
mains to the Mule ſhould be equal to 3; 
| for they ſhould have as many one as the 
- other; but 3 exceeds o by 3, ſo 1 write 
- that want —3. Thisbeing done, I write 


> -— 1 the difference of theerrours or wants 


 —4and —3 In the firſt place of a pro- 
- portion, -+ 1 the difference of the ſappo- 
* fitions in the ſecond, and the firſt want - 4. 
= 1n the third. The fourth term is 4, to 
© which I add the firſt ſuppoſition 1, which 
- canſed the firſt errour or want —4 3 And 
fo 5 is the number of ſacks the Af carri- 
ed, and 7 that of the Mules facks: 

b--- 0, 1 iffer. » the afſes . 
Firft ſuppo. 1'firftferrour 4 d AY firſt err =_ Fomns 


- Second ſuppp. 2\ſecond err. 3 ſuppo 


” DI. of ſup. v|diffoferr:1 1.3: =4 4 moretics, 


(2.) Example. 


*  . One gathered in a Garden Apples, Pears 
and Plums. The number of. Plums is 
T0000, the number of Apples makes half 
the number of Pears and Plums together, 
* and the number of Pears. makes one third 
of the number of Apples and Plums toge- 
* ther. -The' Queſtion 1s, how much Eruit 


perſon gathered in all, how many 


* Apples and'tiow. many Pears ? 
ETTR | SUuP- 
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| les will be therefore 3—10000, that is ? 


' the number of Plums is 10000,. the num- | * 


Suppoſe the number of Pears to be 1, 
therefore the number of Apples and Plums: * 
together will be 3, Now the number of 
Plums is 10000, the number of the Ap- 


—9997, and this number. being doubled = 
ſhould make 10000-þ1 or 10001, to wit 
the number of. Pears and Plums. Now © 
they make only —19994 ; therefore Þ; .: 
write down the want —29995. . In the 7 
ſecond place, ſuppoſe the number of Pears: 
to be 2, the number of Apples and Plums- ? 
together will therefore be 6, and becauſe: * 


ber of Apples will be 6 —10000, to wit. 
—9994, and this number being doubled 
ſhould make 10002 the number of Pears 


erroursor wants in the firſt place of a 
portion, 1 the difference of the Si 


ber of the Apples, and 2400e the number 
of all the Fruit together the perſon ga- 
= Finſl -». 
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| 0 
ft-ſuppo. io: jemmang He tif of fiſt thanunbey bf 


[SPL 6 ſip 2 error 29990 ſuppo. want Pears. 


(1 5 6000, 


4 ” 


(3 ) lege: 


A door man-at the point. of death or- 
-dered by his Will; that the eldeſt of his 
* Children ſhould have 1 Crown ont of his 
: whole Eſtate, and the ſeventh part of the 
remainder, that. the ſecond Child: fhonld 
: 2 Crowns; and' the ſeverith part of 
| the'reſt, the third 3'and the ſeventh part 
of the remainder, and ſo onward. Now 
* it happens that the diſtribution or 'diviſi- 
} On betng thus made, they have all a like 
' Thars. "Tis Queſtion is, how many Chil- 
 drenhe had; and how much their Father 
| 1tthem? 

| -Sippoſer Crown tobe the ſeventh part 

- of the remainder the- eldeſt Child'was to 
_ have," the PY-warn therefore will be 7 
E. Cn: 4 } the value”. of all ' the Eftate' 
%  $ Crowns; out of: which 
| Hieeeſt Ch 


ia having received r Crown, 
einains 7, of WR having got the' 
; 16 wit 1* Crown, he will 


out of which the cond 1 is 
to 


« * © As. - 
\» = 1 = 
2 | + f 
P FS oe 
_ L 4 
PI & : 
ER. , 
x - z - 
Y p 
* 
| wns 
- | A ro 
> - oo 3 
l #8 _- 
% $ 
_ - ms 
I T46 ? : 
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tohave2 Crowns, after which there: re-i : 
mains 4, of whichalſo he ought to haveia! ©? 
ſeventh part'z, he therefore will have: 2 * 
Crownsand 5 3 And this number onght 
to be equal to the 2 Crowns theeldeſt.had, * 
but it exceeds it/by 5 ; fol ſer this excels $ 
aſide. In the fecond place-,. ſuppoſe iz -* 
Crowns the ſeventh part: of the. remains« _ * 
der which the eldeſt child ought #v have, : 
this remainder therefore will-be:'twotimes 
. 7 or 14 Crowns, andthe Fathers whole : 
* Eſtate 15 Crowns;/ont- of whith the! els -- 
deſt having -had L Crown there remains - 
14, of which having alſo received theſes * 
venth part, he will: have 3/ Crowns,- and - 
the reſidue will be 12, outof which the feb 7 


cond child ought to have 2 Crowns, 'af- 3 


ter which there remains 10; of which 'be- 3 
ſides he ought to have the Rvyenth part, 3 
He will therefore have 2 Crowns more;=%," $ 
that is to fay 3? ; And this number ought 


to be. equal tothe. 3] Crowns: the: eldeſt 1 
child received for his portion!s but there. 


is over, therefore-i ſet aſide” rhe. ex» 7 
ceſs. Having done thiss E write” ® the 7 
difference of! the errowrgor excefſevinithe 1 
firſt pheeof'a proportions -1/'the differs 


1] ence of the ſuppoſitions in the ſecond 


place, the firſt errour;: or firſt exceſs +in | 
is| the third ; Theifourth teri is 43- which 1 


” 
add- 
4 k %. 
a 
. Ky . 
SEAT + 
l : 6"; ——_ &s 


" 
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add to the firſt ſuppoſition 1, Which .cau- 
4< the firflgceſle *. And fo'5" is the 7th. 
| Part of the ainder of . the- poor Mans 
Eſtate, - which the: eldeſt child ought to 
E have. + This remainder will therefore be 
+ 7 times'5, to wit 35, to which adding 1 
© Crown,- which he oughtto have firſt of I, 
* the aumber 36 is the number of Crowns 
| the poor Mans [Eſtate- came to, or, the 
E whole value of it; ' out of which the el- 
; ; faſt having had 1 more. fo he ſecond 
- more-* B75; the third 3 more =, the fourt 
* 4 tnore-, the fiſth 5 more. 7 | and finally 
. thelaſt 6 more; On ſhall find that the 
- Father kg fix Children, to each of which 
he left 6. Growng: | 


exc diffoof . firſt, the nth. partof the 
| ns: 2 5 190 af fu i/t. YeMainders 
* Micfip. 1 I difaſete. 5 - 3 20 5 ' 4 M0.1 equal to 5g 
8 * The Solution of theſe three laſt Qzeſti- 
S ons rbaru thee (Reader): to the Frontiers 
- of. ws ?tis cvenient therefore that 


take our Repole. 
e my ave ofcthee 


id thee Farewel. 
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